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Despite advancements in Human 
Immunodefi ciency Virus (HIV) 
treatment and prevention 

strategies, HIV remains a public health 
crisis in the US with gaps along the 
care continuum and disproportionate 
impact on racial and gender minorities 
and persons who inject drugs (PWID). 
In 2019, the US Department of Health 
and Human Services proposed a new 
initiative, Ending the HIV Epidemic: A 
Plan for America (EHE), to address 
the ongoing HIV epidemic with an 
initial goal of reducing the incidence 
of HIV in the US by 75% within fi ve 
years and 90% within ten years. Key 
strategies in EHE include the early 
diagnosis of all individuals with HIV, 
rapid and effective treatment to 
achieve sustained viral suppression, 
prevention of new HIV infections 
using Pre-Exposure Prophylaxis (PrEP), 
and Non-Occupational Post-Exposure 
Prophylaxis (nPEP), and the rapid 
detection and response to emerging 
HIV clusters.1 The EHE Plan will focus 
on 57 geographic hotspots that 
collectively account for over half of 
new HIV diagnoses in the US, including 
Essex and Hudson Counties in New 
Jersey (NJ).2,3  Accordingly, the NJ HIV 
Planning Group recently published 
recommendations for ending the HIV 
epidemic in NJ.4  In this article, we 
review the key strategies of the EHE 
Plan with an emphasis on the role of 
providers in NJ.

Early Diagnosis of all 
Individuals with HIV
Of the 1.1 million people living with HIV 
(PLWH) in the US, 15% are unaware 
of their HIV status but transmit nearly 
40% of new infections.5 In NJ, 10% of 
PWH are unaware of their status, and 

nearly 25% of new infections are late 
diagnoses defi ned as an HIV Stage 3 
(AIDS) diagnosis within three months 
of initial HIV diagnosis.4,6 The fi rst step in 
reducing transmission on a population 
level is testing and care linkage as early 

as possible following HIV acquisition. 
However, testing rates are suboptimal 
despite the widely endorsed CDC 
guidelines recommending routine 
screening for most individuals aged 13 
to 64 and the requirement for most 
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insurance companies to reimburse 
for HIV testing. Screening rates are 
especially low among primary care 
providers (PCPs), although they are a 
frequent healthcare point of contact 
for individuals with indications for HIV 
screening. Newly diagnosed individuals 
often have several primary care 
visits without HIV testing in the years 
preceding their diagnoses.7

NJ must expand HIV testing, especially 
in the outpatient setting. In the 2015-
2017 NJ Behavioral Risk Factor 
Surveillance System surveys, only 
47.8% of respondents aged 18-64 
reported ever having an HIV test 
despite 73.7% having a routine health 
visit in the last year, suggesting missed 
testing opportunities in the outpatient 
setting.8,9 Nearly one third of newly 
diagnosed HIV patients in NJ in 2018 
were over 45 years of age, underscoring 
the need for both patient and provider 
education about the importance of 
screening in this older population, who 
may have a lower perception of risk.8

Numerous patient, provider, institutional, 
and public policy factors contribute to 
suboptimal HIV testing rates. Fear of 
interpersonal confl ict or abandonment, 
stigma, privacy concerns, inconvenience 
(e.g., transportation), poor access to care, 
and low health literacy or perception 
of risk are common patient-level 
barriers.10  Provider-level barriers refl ect 
a need for further training on routine, 
culturally competent HIV screening as 
an evidence-based practice integrated 
into primary care.7  As outlined in the 
EHE Plan, HIV testing must become 
routinely available in a variety of 
settings, including health centers, 
emergency departments, substance 
abuse programs, community-based 
organizations, jails, and mobile units 
that target areas such as bars, clubs, 
bathhouses, parks, neighborhoods, and 
festivals.10,11 Providers can facilitate the 
early diagnosis of all individuals with 
HIV by familiarizing themselves with 
the CDC guidelines for HIV screening 
and diagnostic testing and integrating 
screening into their clinical workfl ows 

as a component of all new patient 
or annual visits. Regularly educating 
patients on the importance of routine 
screening, including the variety of NJ 
state-funded HIV testing sites available, 
may help alleviate HIV-associated 
stigma, reduce anxiety regarding 
screening, and motivate patients to 
request testing in the future.7,12,13

Rapid and Effective HIV 
Treatment to Achieve 
Sustained Viral Suppression
HIV treatment guidelines currently 
recommend initiating antiretroviral 
therapy (ART) as soon as possible 
after receiving an HIV diagnosis.14 

Advances in ART have signifi cantly 
reduced the morbidity and mortality 
associated with HIV, especially when 
PWH take ART as prescribed and 
achieve viral suppression. Large clinical 

studies have demonstrated that PLWH 
cannot sexually transmit HIV to others 
if they receive ART and achieve a 
sustained undetectable viral load.15  This 
concept, known as Undetectable = 
Untransmittable (U=U), has signifi cant 
implications for HIV prevention and 
treatment at individual and societal 
levels.1 The U=U campaign can alleviate 
HIV-associated stigma and transform 
social, sexual, and reproductive health 
irrespective of HIV status.16 

Treatment as Prevention (TasP) entails 
providing ART to all PLWH to increase 
viral suppression rates and reduce 
transmission through sex, needle-
sharing, and mother-to-child during 
pregnancy and birth.17 Nevertheless, 
linkage and retention in care rates 
must be improved, as out-of-care PWH 
transmit nearly 70% of new infections.18  
In NJ in 2018, 70% of newly diagnosed 
PWH linked to care within three months 
of diagnosis, falling short of the linkage 
goal of 85% initially established by the 
National AIDS/HIV Strategy in 2015. 
However, NJ providers retained 48% 
of PWH in NJ in care during 2018, as 
evidenced by more than two HIV visits 
three or more months apart, exceeding 
the national retention average of 45%. 
Still, only 54% of PLWH in NJ have 
undetectable viral loads.14,19

A key strategy in the EHE Plan to 
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Key action items:

1.  Incorporate routine HIV testing 
within clinic workfl ows.

2.  Leverage EMR to provide automat-
ed reminders for testing.

3.  Create partnerships with agencies 
that can provide linkage to care the 
same day or within 24 hours.

4.  Use telemedicine to provide same 
day clinic appointments, if feasible.
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prevent HIV transmission is increasing 
the viral suppression rate from the 
current CDC estimate of 56% to 90% 
nationally by 2030 and from 54% to 
93.5% in NJ. The EHE Plan emphasizes 
the need for rapid linkage-to-care 
among newly diagnosed individuals, 
innovating effective ways to re-engage 
the estimated 20% of out-of-care PWH 
aware of their infection and supporting 
in-care, non-virally suppressed PWH.11,19

Increasing the initiation and maintenance 
of ART requires interventions tailored 
to the specifi c needs of the spectrum 
of PWH, especially for youth, racial 
and gender minorities, and those with 

substance use and mental health 
disorders. Clinic based linkage couples 
screening and same-day ART initiation; 
this coupling increases linkage and viral 
suppression among newly diagnosed 
and ART naive patients. However, 
transportation barriers, resource siloing, 
and stigma may be compounded 
among key populations such as PWID, 
transgender individuals, and females 
who engage in sex work (FSW). 
Case management and Community 
Health Workers improve linkage and 
retention by addressing social and 
structural barriers to care, especially 
when deploying peer-led, community-

identifying staff. Integrating HIV 
treatment with behavioral, addiction, 
gender-affi rming, and reproductive 
health care can establish medical homes 
for PWH and address engagement-
hindering syndemic factors (e.g., mental 
health disorders, substance abuse, 
and housing instability). Community-
based and self testing circumvents 
privacy concerns and stigma. It 
facilitates identifying PWH within high 
risk populations that lack accessible 
healthcare, such as racial and gender 
minorities, people who inject drugs, 
FSW, recently incarcerated individuals, 
and individuals with housing instability. 

Although connecting high 
risk PWH to a formal health 
system can delay treatment 
uptake, programs offering 
community based ART or 
case management, legal, 
and fi nancial services can 
facilitate linkage to care.20,22

Linkage is an ongoing 
rather than one-time 
process, and alternative, 
fl exible entry points to 
care must be available to 
promote re-engagement. 
Efforts to re-engage out-
of-care PWH, who likely 
endure signifi cant psycho-
socioeconomic barriers to 
care, should include robust 
case management services 
and widespread HIV testing 
that includes routine opt-out 
testing in healthcare settings 
and targeted community-
based testing.20-23 

Providers should tailor 
ART adherence support to 
the PWH’s specifi c social 
determinants of health. 
Achieving viral suppression 
also requires mitigation 
of the barriers to ART 
adherence, including 
psychiatric comorbidities, 
substance use, housing 
instability, food insecurity, 
and pill burden. Other 
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effective strategies include single 
pill regimens, inconspicuous blister 
packaging, strong provider-patient 
relationships, text message reminders, 
and concomitant medication-assisted 
treatment for opioid use disorder.24-27

Providers can facilitate TasP through 
co-location of HIV treatment and other 
services to address syndemic factors that 
compound retention and adherence.20 

Clinics should employ case managers, 
community health workers, and other 
staff who identify as racial, ethnic, and 
gender minorities to provide culturally 
and linguistically competent care, build 
rapport with patients, and reduce 
barriers to retention.23  Providers 
should advocate for the concept of 
U=U with all PWH to alleviate stigma 
and empower self-effi cacy toward 
sustained viral suppression.21 

Prevention of New HIV 
Infections Using PrEP and 
nPEP
Although the overall incidence of HIV 

has decreased, acquisition risk remains 
disproportionately high among men 
who have sex with men (MSM), 
transgender women (TGW), PWID, 
and FSW.17,28 In NJ in recent years, 
the incidence of HIV has increased 
among Hispanic and Black MSM and 
adolescents and young adults.4 In 
addition to harm-reduction counseling 
and education, improving prevention 
efforts requires scaling up PrEP and 
nPEP.

PrEP is the proactive use of ART 
to prevent infection in at risk HIV 

negative individuals. The single pill 
regimen consists of tenofovir disoproxil 
fumarate with emtricitabine (TDF/FTC; 
Truvada®) or tenofovir alafenamide with 
emtricitabine (TAF/FTC; Descovy®), 
which was recently approved for 
MSM and TGW and had favorable 
renal and bone toxicity profi les. PrEP 
can reduce HIV acquisition risk by 
over 90% when a high level of daily 
adherence is maintained.28 CDC 
guidelines describe populations that 
would benefi t from PrEP, including 
MSM, TGW, and heterosexual 
individuals with serodiscordant or 
high numbers of sex partners, recent 
bacterial sexually transmitted infections 
(STI), inconsistent condom usage, or 
commercial sex work, as well as PWID 
who share injection equipment or have 
HIV-positive injecting partners.29

Unfortunately, only 25% of the 
over one million Americans with 
an indication for PrEP use it, and 
uptake is especially low among those 

Ending the HIV Epidemic in NJ: The Role of the Local Provider
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Key action items:

1.  Initiate antiretroviral therapy as 
soon as possible.

2.  Integrate HIV treatment with 
behavioral, addiction, gender-af-
fi rming, and reproductive health 
services.

3.  Tailor adherence support to a 
patient’s needs.
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disproportionately affected by HIV.11,30  
Among Black individuals, who comprise 
45% of those with an indication, 
only 1% have initiated PrEP.31 There 
are numerous individual, provider, 
and systemic barriers to PrEP uptake, 
including low PrEP awareness and 
HIV risk perception among both at-risk 
populations and providers, concerns 
regarding side effects and resistance, 
limited healthcare access, cost, the 
social stigma associated with HIV, PrEP, 
and high-risk behaviors, and implicit 
bias toward racial and gender minorities 
resulting in medical mistrust. Lack of 
consensus regarding the ideal setting 
for prescribing PrEP represents another 
critical barrier to uptake.  PCPs may 
consider HIV specialists better equipped 
to prescribe PrEP; however, HIV 
specialists are less likely to encounter 
at-risk HIV-negative individuals. PCPs 
are a frequent healthcare entry point 
to identify and form longitudinal 
relationships with high-risk patients, 
providing the opportunity to expand 
their PrEP prescriptions. Surveys of 
PCPs show they are willing to prescribe 
PrEP if they receive adequate education 
and training.30,32

Widespread transmission reduction 

depends on consistent adherence to 
PrEP; however, the aforementioned 
factors contribute to poor uptake. 
Financial barriers, changes in perceived 
risk, and limited healthcare access 
are predictive of PrEP cessation.30 

Multi-layered, interprofessional, and 
individually-tailored approaches are 
needed to address the at risk individual’s 
unique barriers to PrEP adherence; text 
messaging and social media-based 
interventions have shown promise 
among certain populations.33

PrEP users frequently prefer an 
alternative regimen or delivery method 
to the unfavorable daily oral PrEP. Event-
driven, on-demand oral PrEP (two 
doses 2-24 hours before sex followed 
by a single daily dose for two days 
thereafter) is an effective alternative 
for individuals with sporadic high-risk 
behaviors. Like oral contraceptives, the 
future availability of various options 
should expand PrEP uptake by allowing 
individuals to choose the formulation 
and safety profi le that works best for 
them. Ongoing studies investigate the 
utility of broadly neutralizing antibodies 
and PrEP formulated as intravaginal 
rings, transdermal implants, and long-
acting injectables.28,31

nPEP, a 28-day regimen of three 
antiretroviral medications that must 
be initiated within 72 hours of 
exposure, can effectively prevent HIV 
transmission. Although there may be 
an apparent history of needlestick 
injury or recent condomless sex, nPEP 
is frequently provided as a precaution 
when it is diffi cult to confi rm if an 
exposure has occurred in the setting of 
intoxication or trauma. Visits for nPEP 
are an opportunity to assess HIV risk 
and bridge to PrEP.1,17 

Although PrEP prescriptions have 
increased in recent years in NJ, PrEP 
must still be expanded, especially 
in youth, middle-aged individuals, 
and women.6  Beyond familiarizing 
themselves with the CDC PrEP 
guidelines, providers should recognize 
that Medicaid, NJ Medicare, and 
most private insurers cover PrEP and 
associated monitoring costs (quarterly 
clinic visits and testing for HIV, STIs, and 
renal function). Uninsured individuals 
can apply for PrEP through the Gilead 
Patient Assistance Program.4,28 PCPs 
should incorporate comprehensive 
sexual and substance use histories 
as part of routine preventive care and 
recommend PrEP to high-risk individuals 
outlined in the guidelines. When 
discussing PrEP with patients, providers 
should emphasize its protective effect 
against HIV. At each quarterly PrEP visit, 
it is imperative to assess and counsel 
about adherence.28 When managing 
a patient on nPEP, it is important to 
provide trauma-informed care, address 
barriers to close adherence to the 28 
day regimen, and use nPEP visits as a 
bridge to PrEP.17

Key indications for PrEP:

HIV-negative persons who meet any 
of the following criteria:

1.  Shared injection or drug preparation 
equipment in the last 6 months.

2. Condomless anal or vaginal sex.

3.  Bacterial STD within the last 6 
months.
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Rapid Detection and Response 
to Emerging HIV Clusters
Tracking emerging HIV clusters is 
challenging due to delays between 
infection and diagnosis, mobility 
leading to dispersed clusters, and 
limitations in identifying sex and drug 
partners of known cases. However, 
advances in molecular epidemiology 
improve outbreak detection by 
expanding HIV screening, genotyping, 
and sequencing data. In recent years, 
the combination of partner naming, 
comprehensive epidemiologic data, 
time-space cluster detection, and 
molecular HIV analyses has allowed 
investigators to prospectively identify 
distinct transmission and molecular 
clusters within outbreaks. As a result, 
public health offi cials can deploy 
targeted linkage and prevention 
services to rapidly plug gaps in the 
care continuum in specifi c areas and 
subsequently curb outbreaks.34,35 A 
prospective investigation in Tennessee 
identifi ed nearly 30 new cases in 
distinct molecular clusters within 
months of two needle-sharing partners 
who tested positive for HIV.36 In 
another outbreak investigation among 
PWID in Massachusetts, sequencing 
data addressed gaps in named partner 
networks by expanding the case count 
and spatial scope of the outbreak.37

Conclusion
Although ending the HIV epidemic 
will require reform and innovation 
at the government and community 

level, providers - especially PCPs 
- can significantly impact several 
vital measures. Providers should 
seek cultural competency training 
to reduce unconscious biases 
against racial, ethnic, sexual, and 
gender minority patients and PWID 
considering their disproportionate 
burden of HIV and added barriers 
to care. PCPs must integrate 
comprehensive sexual health and 
social histories into routine preventive 
care to determine indications for HIV 
testing and PrEP, the prescription of 
which must be scaled up.21 Providers 
must expand HIV testing as a critical 
entry point into the care continuum by 
rapidly initiating ART or recommending 
PrEP appropriately.22 Lastly, providers 
must advocate for the concept of U=U 

and provide comprehensive support to 
ensure viral suppression.2
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Key action items:

1.  Familiarize self with CDC PrEP 
guidelines and identifi ers of high 
risk HIV acquisition.

2.  Identify high risk patients and en-
gage in discussion regarding PrEP.

3.  Initiate treatment within 72 hours 
for nPEP and consider bridge to 
PrEP if the patient is high risk.

4. T ailor adherence support to a pa-
tient’s needs.
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Towards the 
end of 2019,  
Wuhan City 

(Hube Province, Chi-
na) health offi  cials re-

ported a viral respiratory 
infection outbreak. Scien-

tists discovered the cause 
of the respiratory infection 

to be a novel beta coronavirus virus, 
subsequently named Systemic Acute 
Respiratory Syndrome Coronavirus 
(SARS-Co-V-2).1 The SARS-Co-V-2 virus 
rapidly spread from an epidemic in one 
province in China to a global pandemic, 
resulting in 165,343,985 cases world-
wide and 3,426,255 deaths attributable 
to Coronavirus Disease (COVID-19).2 

As of May 19, 2021, this infection 
caused 33,781,050 confi rmed cases of 
COVID-19 and 601,473 deaths within 
the United States (US).3  In New Jersey 
(NJ), the CDC reports 1,011,752 cases 
and 25,998 deaths due to the Corona-
virus disease. 

In the US, 159,174,963 Americans 
(47.9%) have received at least one 

dose of a Covid-19 vaccine, and 
125,453,423 Americans (37.8%) are 
fully vaccinated as of May 19, 2021. 
The New Jersey rates of COVID-19 
vaccination are slightly higher, with 
55.4% or 4,918,197 citizens receiving 
at least one dose of the vaccine and 
43.2% of the population, or 3,841,128 
people fully vaccinated.3  

The rapid spread of the virus drove 
the urgency for vaccine development. 
Early on, the genetic sequence for 
SARS-Co-V-2 was quickly isolated, 
streamlining the process to discover a 
target for potential vaccine candidates.4

The SARS-Co-V-2 virus has four 
structural proteins: the spike (S) protein, 
the nucleocapsid (N), envelope (E), 
and membrane (M) protein.4 Of these 
proteins, the S glycoprotein plays a 
critical role in viral attachment, fusion, 
and entry into the host cell5 and is an 
ideal target for vaccine candidates.6 This 
article will focus on the rapid clinical trial 
process for creating a safe and eff ective 
SARS-Co-V 2 vaccine. 
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The Outbreak Paradigm: 
Ensuring COVID-19 
Vaccine Safety During 
Rapid Development
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Clinical Trial Process: 
Traditional Versus Outbreak 
Paradigm
The traditional vaccine development 
model is a lengthy, time-consuming, 
and expensive process. It takes years 
and occasionally decades to evaluate 
a vaccine candidate from identifi cation 
as a potential candidate to availability 
for clinical use. The lengthy process 
is because researchers conduct 
clinical trial phases sequentially; the 
manufacturing process cannot begin 
until the clinical trials prove the vaccine 
candidate's safety and effi  cacy and 
manufacturers receive regulatory 
approval for use (see Figure 1).7

In the Outbreak Paradigm, all the steps 

are maintained with the caveat that 
many steps occur in a parallel sequence, 
which results in time effi  ciencies without 
compromising safety. Participants 
continue to be followed in phase I 
and II studies to allow additional long-
term safety data. This body of evidence 
accumulates as data from phase III trials 
become available to ensure that when 
a vaccine candidate is determined to 
be safe and eff ective, the clinical trials 
process gathered enough evidence to 
support its widespread use. Also, with 
the Outbreak Paradigm, vaccine doses 
are manufactured while still being 
tested. As a result, when a vaccine is 
deemed safe and eff ective, there is a 
stockpile of vaccine doses ready to be 
disseminated. 

Another reason for the long process 
is because, traditionally, sample sizes 
for vaccine trials are usually 3,000-
4,500 participants. It takes 3-5 years to 
accumulate enough evidence to show 
the vaccine's safety and effi  cacy. With 
the Outbreak Paradigm, researchers 
increase sample sizes 10-fold to obtain 
effi  cacy and safety results much faster. 
Additionally, statisticians worked closely 
with study design teams to ensure that 
the clinical trial size is large enough to 
detect a true diff erence but not so large 
that it will be statistically signifi cant but 
not clinically signifi cant.

Operation Warp Speed received funding 
from a diverse group of governmental 
agencies, which ensured no delay in 
the investment needed for this project. 

The Outbreak Paradigm: Ensuring COVID-19 Vaccine Safety 
During Rapid Development

Figure-1: Difference between Traditional Vaccine Development and Development Using a Pandemic Paradigm7

continued on next page
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Operation Warp Speed provided funding 
to multiple pharmaceutical companies 
with promising vaccine candidates 
that could be rolled out quickly into 
clinical trials. This governmental 
funding reduced the risk and fi nancial 
burden of pharmaceutical companies. 
The National Institutes of Health 
(NIH) leveraged existing infrastructure 
from various clinical trial networks to 
swiftly test multiple COVID-19 vaccine 
candidates, without emphasizing any 
particular candidate, to ensure that the 
best vaccines would hopefully become 
available for use soon.

Conducting clinical trials in harmony 
has become a critical necessity with 
the COVID-19 pandemic. This process 
allows researchers to evaluate results 
from multiple trials in a somewhat 
comparable manner, which assists 
with key decision making with vaccine 
dissemination plans. To be able to do 
this, researchers maintained specifi c 
key points across studies:

 1.  All phase III vaccine 
studies are double-blinded 
placebo-controlled;

 2.  The primary endpoint is the 
prevention of symptomatic 
COVID-19 disease.

 3.  Study visits follow similar albeit 
not identical time points;

 4.  There is a central NIH managed 
Data Safety and Monitoring Board 
(DSMB) that is reviewing all these 
phase III studies and,

 5.  Centralized laboratory processes 
for streamlined processes.

Ensuring Effi cacy and Safety 
in Clinical Trials
There are standard safety measures 
during all clinical trial studies, and 
they remained intact in the COVID-19 
vaccine development process.

1.  Role of Institutional Review 
Boards (IRBs): IRBs review all 
clinical trials and provide oversight 
to the clinical sites performing the 
studies. Their primary objective is 

to ensure the participants' safety 
and researchers conduct studies 
in accordance with established 
institutional, regulatory, and ethical 
standards. Researchers cannot 
conduct studies without explicit 
approval from the IRB. IRBs approved 
all COVID-19 vaccine studies. 

2.  Role of Data Safety and Mon-
itoring Boards (DSMBs): The 
DSMB is an independent group of 
experts who review the unblinded 
study data for effi  cacy and safety. 
The DSMBs meet at predetermined 
time intervals based on participant 
enrollment and accrual of endpoints. 
Additional ad-hoc meetings occur 
for unanticipated serious adverse 
events. Based on the evidence pro-
vided, they can recommend one of 
many possibilities; a few examples 
of recommendations are:

 a.  Allow the study to continue if 
there are no serious side eff ects 
or safety concerns, and there has 
not been adequate time to ob-
serve any potential benefi t.

 b.  Ask the study to be discontinued 
either because the intervention 
may have serious side eff ects or 
because the intervention was not 
benefi cial.

 c.  Prematurely recommend discon-
tinuation of the study if the inter-
vention showed signifi cant bene-
fi ts to the participants.

3.  Role of the US Food and Drug 
Administration (FDA): The FDA 
is the ultimate authority over clini-
cal trials and routinely audits sites 
performing clinical research. These 
audits are critical to ensure that 

researchers conduct studies follow-
ing established protocols and poli-
cies. The FDA has a responsibility to 
ensure that the data and conclusions 
from the study are accurate and in 
the interest of the public. FDA deci-
sions ultimately impact the approval 
of a medication or vaccine and its 
recommended population, the num-
ber of doses needed, and the infor-
mation disseminated to healthcare 
professionals and patients. 

Vaccine Platforms
The vaccine candidates that made the 
most signifi cant progress in clinical trials 
in the US had an mRNA, adenovirus 
vector, or recombinant protein platform 
(Table-1). The mRNA vaccines eliminate 
the need to work directly with a live virus 
or viral culture media. This technology 
uses the mRNA to deliver messages 
to the host cell to produce antibodies 
against the viral S spike protein directly. 
Once these proteins are made, the cell 
breaks down the mRNA making it no 
longer a part of the host cell. Using the 
target protein identifi ed during genetic 
sequencing and employing vaccine 
technology previously verifi ed for other 
conditions applied to COVID-19 allows 
vaccine development to progress. This 
technology is the reason Moderna 
and Pfi zer/Biontech were able to start 
clinical trial testing sooner.

Virus vector or recombinant protein 
vaccine platforms require additional 
testing to ensure their safety before 
proceeding into clinical trials. Virus 
vector is not pathogenic among 
humans and allows the vector, such as 
adenovirus, to deliver the spike protein 
coding material to the host cell. This 

     Sample
 Company Platform Dose Schedule Phase 3 Size

 Moderna mRNA 2 doses (0,2 8 days) Completed  30,000
    Enrollment 

 Pfi zer/Biontech mRNA 2 doses (0, 21 days) Completed 44,000

 Janssen Adenovirus Vector 1 dose Completed 45,000
    Enrollment 

Table-1: Current COVID-19 Phase 3 Vaccine Studies in the US
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The Outbreak Paradigm: Ensuring COVID-19 Vaccine Safety 
During Rapid Development

approach, used by the Janssen vaccine 
trials, allows the host cell to recognize 
the spike protein and appropriately 
elicit antibody responses if exposed to 
SARS-Co-V-2. 

COVID-19 Vaccine Candidates 
Approved For Use in The US
Moderna 
Vaccine Name: mRNA-1273
Platform: mRNA

Phase I preliminary study results were 
published recently.8 During the trial, 
most participants tolerated the vaccine 
fairly well, with most reporting only 
mild to moderate symptoms, such as 
pain at the injection site, headache, 
and fatigue.7 The DSMB reviewed the 
unblinded data for both phases I and 
II studies and after feedback from the 
FDA, Moderna began enrollment into 

phase III, referred to as the Cove Study.9

Moderna recently released the fi nal 
effi  cacy analysis for the phase III 
study that showed that the vaccine 
was 94.1% eff ective in preventing 
symptomatic COVID-19 disease and 
100% eff ective in preventing severe 
COVID-19 infection.10 There were 195 
cases of COVID-19 in the study: 185 in 
the placebo arm and 11 in the vaccine 
arm.10 The DSMB also reviewed 
the safety data and did not identify 
any safety concerns.10 Given the 
vaccine's high effi  cacy with no serious 
safety concerns, Moderna received 
Emergency Use Authorization (EUA) 
from the FDA. 

Pfi zer/Biontech 
Vaccine Name: BNT 162b1
Platform: mRNA

Preliminary phase I/II data were 

published earlier this year that provide 
safety and effi  cacy details of the 
vaccine.11 Participants tolerated the 
vaccine very well, did not report serious 
side eff ects, and most adverse events 
were mild to moderate in nature.11

Additionally, the vaccine produced 
robust immune responses that were 
much higher after the second dose 
of the vaccine, including eff ective 
neutralizing antibody titers.11 Based on 
these data, Pfi zer began enrollment in 
phase II of the vaccine study. 

The phase III study data show that 
the vaccine was 96% eff ective in 
preventing symptomatic COVID-19 
disease among vaccine recipients 
compared to those who received the 
placebo.12 Researchers reported that all 
10 cases of severe COVID-19 occurred 
in the placebo arm; no cases of severe 

continued on next page
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COVID-19 occurred in the study's 
vaccine arm.12 Finally, the DSMB found 
no safety concerns to date.12 Pfi zer also 
received EUA from the FDA. 

Janssen
Vaccine Name: JNJ-78436735 (also 
known as Ad26.COV2.S)
Platform: Adenovirus Vector

Phase I/IIa trial showed that 29 
days post-vaccination, there was 
strong neutralizing antibody activity 
among 98% of participants.13 The 
development of detectable antibodies, 
known as seroconversion, occurred in 
99% of participants 18 to 55 years 
of age.15 Ad26.COV2.S was generally 
well tolerated; most adverse events 
occurred on the day of dosing and 
resolved the same day or the next.15 

The phase III trial, known as ENSEMBLE, 
enrolled 45,000 adult participants 
who received a single dose of Ad26.
COV2.S.14 In early October 2020, 
Janssen temporarily paused the study 
due to an unexplained illness in a study 
participant; after further review of the 
data, the study resumed recruitment 
and dosing because there was no 
evidence that the vaccine resulted in 
any harm to the one participant with 
the adverse event.15

However, once the FDA approved the 
Janssen vaccine for use, 6 reports of a 
rare adverse event called thrombosis 
with thrombocytopenia syndrome 
(TTS) in adult women between the 
ages of 18 and 48 occurred one to two 
weeks after receiving the J&J/Janssen 
vaccine. 

The FDA recommended a pause in 
vaccine administration on April 12, 
2021, and the CDC convened a 
meeting of the Advisory Committee 
on Immunization Practices (ACIP) 
to review the cases. The FDA and 
CDC teams reached out to clinicians 
to ensure they were aware of the 
potential for these adverse events and 
could appropriately manage TTS. A 
review of all available data showed that 
the J&J/Janssen COVID-19 Vaccine’s 
known and potential benefi ts outweigh 

its known and potential risks. The CDC 
and FDA recommended resumption 
of the Janssen vaccine on April 23, 
2021, and will continue monitoring; 
any new cases of TTS will be brought 
to the attention of the ACIP. Women 
younger than 50 years old should be 
aware of the rare but increased risk of 
this adverse event and other COVID-19 
vaccine options available. Healthcare 
providers should review the FACT 
SHEET FOR HEALTHCARE PROVIDERS 
ADMINISTERING VACCINE  (https://
w w w. f d a . g o v / m e d i a / 1 4 6 3 0 4 /
download). Vaccine recipients and 
caregivers should be encouraged to 
review the FACT SHEET FOR RECIPIENTS 
AND CAREGIVERS (https://www.fda.
gov/media/146305/download).  

Emergency Use Authorization 
(EUA) Versus FDA Approval
With an EUA, the FDA may permit 
unapproved medical products, or 
unapproved uses of approved medical 
products, in emergency scenarios to 
diagnose, treat, or prevent serious 
or life-threatening diseases or in 
conditions that meet specifi c statutory 
criteria.16 COVID-19 was a global 
pandemic, which allowed the FDA to 
review the limited information when 
considering medical interventions that 
could benefi t the public, understanding 
that manufacturers would not have all 
the information necessary to get a full 
FDA authorization or approval. For an 
agent to qualify for EUA, it must meet 
the following criteria17

 1)  A public health crisis with a life-
threatening disease,

 2)  Evidence of eff ectiveness of the 
intervention,

 3)  Lack of other proven alternatives, 
and

 4)  Risk-benefi t analysis.

Standard FDA approval requires the 
submission of a Biologics License 
Application (BLA).18 In comparison to 
standard FDA approval, EUAs do not 
have licensure approval. Once the 

FDA approves the EUA, it permits the 
company to market its study product in 
the US. Approved EUA trials continue 
clinical studies to obtain additional 
safety measures, hospitalizations, or 
clinically signifi cant adverse events, to 
determine ongoing benefi t-risks and 
ultimately pursue licensure.

Limitations of Current Vaccine 
Studies
Acceptability: There is a perception 
of a compromise in the trials' integrity, 
specifi cally that scientists circumvented 
safety measures to expedite the 
vaccine development process.19,20 

COVID-19 studies underwent intensive 
scrutiny. Scrutiny and attention to detail 
are the same for all vaccine candidates, 
regardless of whether it is COVID-19 or 
another disease. However, there needs 
to be an increase in public education 
about the vaccine development 
process to address these concerns. 

Long-term safety data: As previously 
mentioned, vaccines for other 
diseases use similar vaccine platforms 
as COVID-19 vaccine candidates. 
While long term safety data is limited 
for COVID-19 vaccines, there is an 
accumulation of safety data for many 
other vaccines for other diseases, 
which can help shed light on COVID-19 
vaccine safety. Additionally, researchers 
continue to follow participants in the 
COVID-19 vaccine trials to identify any 
late adverse events. Even after EUA 
and FDA vaccine approval, there will be 
continued post-approval safety follow-
up on these vaccines to ensure that 
they continue to be safe in the long 
term.

Duration of immunity: Given that 
COVID-19 is a new illness, it remains to 
be seen if prior infection or immunization 
will confer lifelong immunity similar to 
measles or if COVID-19 will behave in 
a manner more similar to infl uenza, 
which requires annual immunization. 

Special Populations: From March 
1, 2020 through April 30, 2021, 
there were approximately 1.5 million 
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COVID-19 cases in individuals 11 
to 17 years of age. Children and 
adolescents generally have a milder 
COVID-19 disease course as compared 
to adults.  Currently, Moderna and 
Janssen are recommended for people 
age 18 years and older; guidelines do 
not authorize the administration of the 
vaccines to children and adolescents 
younger than 18 years of age. 
However, on May 10, 2021, the FDA 
expanded the EUA issued for the Pfi zer-
BioNTech COVID-19 vaccine to include 
adolescents 12 through 15 years of age. 
The FDA has updated the Fact Sheets 
for Healthcare Providers Administering 
the Vaccine (Vaccination Providers) and 
for  Recipients and Caregivers  with 

information to refl ect the use of the 
vaccine in the adolescent population, 
including the benefi ts and risks of the 
Pfi zer-BioNTech COVID-19 Vaccine.

Healthcare providers can administer 
any of the currently authorized 
COVID-19 vaccines to pregnant 
or lactating people; ACIP does not 
state a product preference. Based on 
current knowledge, experts believe 
that COVID-19 vaccines are unlikely to 
pose a risk to the pregnant person or 
fetus. The FDA-authorized COVID-19 
vaccines (i.e., mRNA vaccines and a 
non-replicating viral vector vaccine) 
cannot cause infection in either 
the mother or the fetus. The CDC 
recently released  initial data on the 

safety of mRNA COVID-19 vaccines 
administered during pregnancy from 
VAERS, the V-safe Active Surveillance 
System, and the v-safe pregnancy 
registry, which collect more detailed 
data on people who are pregnant and 
their infants. Early data from these 
systems did not identify any safety 
concerns for pregnant people who were 
vaccinated or for their babies.  CDC 
experts recommend that healthcare 
providers discuss the benefi ts and risks 
of vaccination before administration. 
Healthcare providers should encourage 
pregnant people who choose to be 
vaccinated to enroll in v-safe (https://
www.cdc.gov/coronavirus/2019-ncov/
vaccines/safety/vsafe.html). 
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COVID-19 Updates

Conclusion

The COVID-19 pandemic has drastically 
shifted the paradigm in clinical vaccine 
development. The speed of the current 
vaccine is remarkable, refl ecting the 
possibilities of governmental agencies, 
pharmaceutical sponsors, clinical trial 
units, and the community working 
cohesively and collaboratively. The 
vaccine results provide exciting and 
promising results. However, long 
term safety data must be available 
to increase trust in these vaccines, 
ultimately aff ecting the number of 
people worldwide who agree to be 
vaccinated. Recent changes in the CDC 
COVID-19 guidelines allow vaccinated 
individuals to resume activities without 
wearing a mask or physically distancing, 
except where required by federal, state, 
local, tribal, or territorial laws, rules, and 
regulations, including local business and 
workplace guidance. Those individuals 
who have not yet been vaccinated, or 
chose not to be vaccinated, should 
continue to follow CDC guidelines to 
wear a mask, maintain social distancing, 
and hand hygiene.  Following currently 
established safety measures, which 
can be found at https://www.cdc.gov/
coronavirus/2019-ncov/vaccines/fully-
vaccinated-guidance.html.  
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There is increasing evidence that 
the COVID-19 pandemic has 
had disproportionate effects on 

people with HIV (PWH). This article will 
summarize data on the epidemiology 
and clinical outcomes of COVID-19 
in this population and address HIV 
management considerations during the 
pandemic.  

Epidemiology
A recent systematic review and meta-
analysis by Ssentongo and colleagues 
concluded that the risk of acquiring 
SARS-CoV-2 infection was 24% higher 
in PWH compared to people without 
HIV.1  A large unpublished study of 
US veterans not included in this meta-

analysis found that PWH had a 36% 
higher chance of being tested for SARS-
CoV-2 compared to those without HIV, 
whereas the rates of positive tests 
were similar (approximately 10% in 
each group).2  Although the question 
of whether PWH are at higher risk 
of SARS-CoV-2 infection remains 
incompletely answered, it is certainly 
plausible that some of the social 
determinants of disease that contribute 
to the risk of infection, including poverty 
and crowded housing conditions, are 
more prevalent in this population.  Data 
presented at CROI 2021 demonstrated 
higher rates of COVID-19 diagnoses 
among PWH who identifi ed as 
non-Hispanic Black or Hispanic 

compared to non-Hispanic White or 
Asian, consistent with observations 
from the general population.3  

Molecular modeling studies suggested 
that tenofovir and other nucleoside 
reverse transcriptase inhibitors 
might inhibit the RNA-dependent-
RNA-polymerase of SARS-CoV-2.4,5

These studies lead to speculation 
about whether PWH taking these 
medications have protection against 
the acquisition of SARS-CoV-2.  In a 
Spanish cohort study of over 77,000 
PWH, receipt of tenofovir disoproxil 
fumarate/emtricitabine (TDF/FTC) 
was associated with reduced risk of 
COVID-19 diagnosis, whereas tenofovir 
alafenamide/emtricitabine (TAF/FTC) 
was seemingly not protective.6

Although the authors could not rule 
out residual confounding effects by 
comorbid conditions, for example, 
those with better renal function were 
prescribed TDF/FTC, they speculated 
that higher blood levels of TDF versus 
TAF might play a role.  Contrary to 
these fi ndings, men who have sex with 
men and transgender women taking 
TDF/FTC or TAF/FTC for pre-exposure 
prophylaxis had higher seroprevalence 
SARS-CoV-2 infection rates compared 
with demographically similar controls 
not taking PrEP.7  The available evidence 
does not support changing to TDF/FTC 
to prevent SARS-CoV-2 infection.  

Clinical Outcomes
There are multiple reasons why PWH 
might be at higher risk of more severe 
COVID-19 and worse outcomes, 
including immunosuppression, HIV 
associated immune activation, and the 
higher prevalence of co-morbidities 
such as hypertension, diabetes, chronic 
kidney disease, and chronic lung disease 
that increase the risk of severe COVID-19 
disease.  In contrast, given that an overly 
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robust immune and infl ammatory 
response to the virus contributes to 
some of the morbidity from COVID-19, 
advanced HIV disease or low nadir 
CD4 counts could potentially protect 
against worse outcomes by virtue 
of immune defi cits.  Several studies 
conducted in the early months of the 
pandemic suggested that outcomes of 
PWH were similar to controls without 
HIV.2,8,9  Recent studies, however, more 
consistently suggest that PWH have 
worse clinical outcomes than controls, 
including higher rates of hospitalization, 
intensive care unit admission/
intubation, and mortality.10-13  The 
previously mentioned meta-analysis 
did not fi nd an association between 
HIV status and ICU admission but 
found close to an 80% increased risk 
of mortality in PWH.1

There are no data at this time on 
the incidence of post-acute COVID 

syndrome (“long COVID”) in PWH, 
though the underlying infl ammatory 
state seen even in controlled HIV 
infection could theoretically increase 
the risk of this syndrome or syndromes.

Treatment of COVID-19
The management of COVID-19 does 
not differ in PWH.  There are no data 
to support changing antiretroviral 
regimens as part of treatment.  While 
modeling data suggest that HIV 
protease inhibitors might inhibit the 
main protease enzyme of SARS-
CoV-2,  randomized trials of lopinavir/
ritonavir in people without HIV did not 
demonstrate effi cacy.5,14,15

Clinical Management of HIV
DHHS Guidelines for the Use of 
Antiretroviral Agents in Adults and 
Adolescents panel have outlined 
issues in HIV management during 

the pandemic, which is an excellent 
resource for clinicians.16  Key points 
include: weighing the risks and 
benefi ts of in person versus virtual 
visits, deferring laboratory monitoring 
if indicated in people with historical 
viral suppression, paying attention 
to potential effects of isolation on 
mental health and substance use, and 
assessing the risk of intimate partner 
violence and child abuse exacerbated 
by confi nement to the home.  

Vaccination
The Department of Health and 
Human Services (DHHS) guidelines 
recommend the inclusion of HIV 
disease in the category of high-risk 
medical conditions for prioritizing 
vaccination. The DHHS also 
recommends that PWH are vaccinated 
against SARS-CoV-2 regardless of their 
CD4 count or HIV viral load and that 
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they follow the CDC recommendations 
for the general public..16  While the 
major vaccine trials included people 
with well-controlled HIV, the numbers 
were generally small, and there 
are limited safety and effi cacy data 
available.  For example, investigators 
enrolled 120 PWH into the phase 2/3 
trial of the Pfi zer-BioNTech vaccine 
after a protocol amendment. However, 
investigators did not include the 120 
PWH in the initial safety and effi cacy 
analyses due to the small numbers 
and short duration of follow-up.17  In 
the phase 3 trial of the Moderna mRNA 
vaccine, 0.6% of enrollees had HIV 
infection; one of 75 placebo recipients 
and zero of 80 vaccine recipients 
developed COVID-19, for an effi cacy 
of 100%, though the small numbers 
of infections limit the precision of 
this effi cacy estimate.18  Although the 
phase 3 trial of the Janssen/Johnson 
& Johnson adenovirus vector-based 

vaccine conducted in South Africa, 
Latin America, and the US enrolled the 
largest number of PWH (1218 [2.8% of 
all participants]), the number of cases 
of COVID-19 in this population was too 
low to draw any fi rm conclusions about 
effi cacy (fi ve each in the vaccine and 
placebo arms with onset 14 or more 
days after vaccination).19 

Conclusions
Data are still emerging on COVID-19 
in PWH, however, the available studies 
suggest that: 

 1)  the risk of SARS-CoV-2 infection 
may be increased in PWH possibly 
due to social determinants of 
disease; 

 2)  PWH appear to be at higher 
risk of severe COVID-19 illness 
and death, probably due in part 
to a higher prevalence of co-
morbidities; 

 3)  COVID-19 should be treated with 
standard of care interventions 
used in the general population, 
and clinicians should not adjust 
antiretroviral therapy as part of 
the management of COVID-19; 

 4)  PWH should receive any of the 
available SARS-CoV-2 vaccines 
regardless of their CD4 count or 
HIV viral load.  
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People living with Human 
Immunodefi ciency Virus (PWH), 
particularly those aged 50 

and older with underlying chronic 
health conditions, are at higher risk 
of becoming severely ill.1  During the 
COVID-19 pandemic, this vulnerable 
population requires special attention 
and continuous medical treatment. The 
overall goal of HIV care is to reduce 
HIV transmission, improve health 
outcomes, and reduce the incidence 
of COVID-19 infection by providing 
consistent care.2 To achieve these 
goals, healthcare providers can use 
current healthcare technology, such as 
telehealth, in addition to clinical skills 
and HIV expertise.

What is telehealth?
Both healthcare professionals and the 
general public use the terms telehealth 
and telemedicine interchangeably.  
However, there is a difference between 
these two terms. Telehealth is the 
use of technology and informatics in 
a broader scope, such as patient care 
delivery, health information, and remote 
health education.  Telemedicine, which 
falls under the telehealth umbrella, is a 
virtual means of providing patient care 
visits or consultations, especially in rural 
and disadvantaged areas.3 During the 
early days of the COVID-19 pandemic, 
clinicians found that telehealth services 
were a useful way to provide ongoing 
care for patients while protecting the 
general population and PWH from 
exposure to infections or diseases. 
Telehealth services continue to be 
important because PWH are more 
likely to stay home to prevent potential 
exposure to COVID-19, infl uenza, and 
other infections.

Starting a telehealth program requires 

an in-depth understanding of current 
telehealth standards, etiquette, 
regulations, reimbursement, ethical 
practices, and security as required by 
the Health Insurance Portability and 
Accountability Act (HIPAA).3,4 Telehealth 
services are not the same as social 
media platforms because they require 
compliance with federal regulations. 
Healthcare providers interested in 
providing telehealth services need 
to evaluate whether the telehealth 
electronic devices (e.g., approved 
laptops), software (e.g., Doxy.Me), 
and certifi ed telehealth equipment 
(e.g., telemedicine carts) are HIPAA 
compliant.  During the COVID-19 
pandemic, the U.S. Department of 
Health & Human Resources released 
exemptions for HIPAA-compliant video 
communication products (e.g., Zoom 
for Healthcare) to ensure healthcare 
access by vulnerable populations, such 
as PWH. 

Telehealth Resources

HealthIT.gov, the offi cial website of the 
Offi ce of the National Coordinator for 
Health Information Technology (ONC), 
provides up-to-date information on 
telemedicine and telehealth regulations, 
startups, standards, and other relevant 
topics.6 The National Consortium of 
Telehealth Resource Centers provide 
assistance, education, and information 
to those involved in telehealth 
services.6 Several telehealth resources 
are available online, including one that 
is HIV-focused, called HealthHIV.org6,7,9

The use of telehealth services benefi ts 
PWH when face-to-face healthcare 
provider visits are not possible. 
Telehealth services can provide 
the needed continuous monitoring 
of overall physical status, mental 

health, social services, vital signs, and 
laboratory values that PWH need. 
Healthcare providers can provide 
telehealth consultations either as a 
one-on-one clinician-patient visit or 
use an interprofessional approach. The 
interprofessional consultation is a team 
of providers from different healthcare 
disciplines that meet with a patient.3,8 

Telehealth Etiquette 
for a Successful Patient 
Engagement
Providing telehealth services requires 
appropriate telehealth etiquette, which 
is quite different from the casual 
interactions between people using a 
social app such as FaceTime. Patient 
privacy and confi dentiality are primary 
concerns during the telehealth visit; 
therefore, healthcare providers 
must observe certain precautions. 
Healthcare providers must identify 
themselves to reassure patients that 
the telehealth visit is secure and safe.  
Telehealth encounters require soft 
skills and communication techniques 
that are different from social media 
encounters.9 Several telehealth video 
examples of poor and excellent 
telehealth encounters are available 
to understand better the “do’s and 
don’ts” of a telehealth consult.9  
Interested healthcare providers 
can find helpful telehealth training 
videos at https://www.youtube.com/
watch?v=YVJOesPIdc4 and https://www.
youtube.com/watch?v=hldVfL2tyqo. 
The following guidelines can lead to a 
successful patient engagement during 
the telehealth consultation.3,8

Appearance and Proper Identifi cation. 
The healthcare provider must be well-
groomed for all clinical encounters, with 
additional consideration for clothing 
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patterns, color choices, and jewelry 
selection during telehealth visits. Have 
a lab coat and a work ID readily visible 
for the patient.

Privacy and Environment. The primary 
concern of the patient is maintaining 
their privacy during a telehealth visit. 
Their private information, particularly 
those related to HIV issues, must 
be kept confi dential at all times. The 
healthcare provider must make a 
statement that the telehealth visit is 
secure. Both parties need to introduce 
any individual attending the telehealth 
visit and determine if it is acceptable 
for them to be present. The healthcare 
provider should pan the camera 
around the room to ensure that the 
visit is private and inform the patient 
that the telehealth equipment is 

HIPAA compliant.  The patient should 
complete a telehealth consultation 
consent before the start of the visit. The 
telehealth consultation must be private 
and secure and cannot be a public 
setting for others to see or hear.

Lighting and Sound. The healthcare 
provider’s face must be well-lit for proper 
identifi cation by the patient. Noises can 
be picked up easily by the electronic 
device’s microphone. Other participants, 
such as other healthcare disciplines or 
consults, must mute their microphones 
when not speaking. Healthcare providers 
should avoid side conversations 
because patients may misconstrue 
them as casual conversations rather 
than consultative exchanges between 
healthcare providers. 

Avoid Interruption. The telehealth 

room door must be closed with a sign 
saying that “a telehealth visit is ongoing” 
to prevent any disruption and privacy 
violation.

Food and Drinks. Eating and drinking 
are not professional behaviors during 
a telehealth visit. The telehealth room 
must be clutter-free with limited 
personal paraphernalia or pictures, 
which patients and other participants 
may fi nd distracting.

Telehealth Technology
Electronic requirements. The 
telehealth visit requires a good 
internet connection to prevent 
unnecessary gaps in communication. 
Any lag in the internet connection 
can add additional time to the 
consultation. Assure the patient that 
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Unkempt hair and clothing

Bright colors – multiple stripes, swirls, dots

Bright colors – red, orange

Work identifi cation missing

Do not start the telehealth visit without introducing yourself and the 
other healthcare team, if present.

Bright windows or lights behind you can cause a shadow on your face 
making it diffi cult to see you.

Conduct a telehealth visit In a public place such as a restaurant, lobby, 
or event. If receiving a telehealth consult in the middle of the night, 
make sure there are no other people can be seen (e.g., someone 
sleeping on the bed)

Avoid too much personal paraphernalia in the background (e.g., family 
portraits, trophies, personal magazines, water bottles, coffee mugs)

Avoid too much noise (e.g., the rustling of paper, typing on keyboards, 
construction noise)

Do not use a personal laptop or software that is not HIPAA compliant.

Lack of HIPAA compliant software. The use of free web conferencing 
software is not allowed.

The provider proceeds with a telehealth visit without the patient’s 
consent.

Looking down at your paper or looking at your laptop while documenting 
or asking questions most of the time.

Avoid facial expressions or unnecessary gestures that the patient can 
perceive as a sign of disagreement. (e.g., shaking your head as a sign 
of disagreement or rolling of eyes.

Talking about inappropriate topics (e.g., politics, personal issues, 
unfortunate or unexpected accidents)

Avoid silence, a long pause, or too much talking, and not letting the 
patient talk is not advisable either.

Avoid medical jargon or talking to other people during the visit. 

Avoid unnecessary side conversations in the patient’s presence. 

Appearance and Proper identifi cation

Well-groomed

Simple clothing pattern

Subtle or neutral clothing colors – blue, gray

Wear a lab coat with your name, if available

Have a form of identifi cation

Introduce yourself and your role in the telehealth visit

Privacy and Environment

Well-lit face during the interview

Use a private room or offi ce with the door closed. (Ensure HIPAA 
compliance)

Clutter-free (e.g., only necessary paperwork visible and simple decoration 
in the background)

Telehealth Technology

Use a HIPAA compliant computer device.

HIPAA compliant telehealth software.

The patient completes a telehealth consent before the visit.

Rapport and Communication

Look at and lean towards the camera when communicating with the 
patient. Inform the patient whenever you are taking notes or taking your 
eyes away from the camera for other reasons.

Nod as a sign of encouragement

Choose mindful and purposeful words during the visit (e.g., positive 
encouragement, advances in HIV treatment)

Small talk is appropriate at the beginning of the visit to warm up the 
conversation. (e.g., asking how the day is going or how they are feeling).

Use appropriate language and ensure that the patient understands any 
medical terminologies used during the visit.

Group consultation

Healthcare providers must introduce themselves and collaborate with the 
patient regarding treatment planning.

 DO DON’T

Table 1. Do’s and Don’ts for a Successful Telehealth Visit
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the telehealth electronic devices and 
software used are HIPAA compliant. 
If available, participants can use a 
headset for increased privacy and 
confi dentiality, ensuring other people 
cannot hear.

Rapport and Communication
Empathy. During a telehealth visit, the 
usual communication techniques are 
not effective.  For example, to make eye 
contact with the patient, the healthcare 
provider needs to look at the camera 
and not at the patient’s face on the 
screen. Looking down or writing while 
the patient is talking can be considered 
a lack of interest in the patient. The 
healthcare provider usually shows 
empathy during a face-to-face meeting 
through touch. In a telehealth visit, the 
healthcare provider conveys empathy 
by leaning towards the camera and by 
nodding to encourage the patient. 

Nonverbal Cues. Eye contact is the 
most critical factor in a telehealth visit. 
The healthcare provider must know 
where the camera’s location on their 
computer, which is usually at the top 
of the monitor screen. Documenting 
while the patient is talking can be 
inadvertently signal disinterest by the 
provider. Make sure that the healthcare 
provider’s face is fully visible to the 
patient. A partial view of their face 
can be distracting to the patient. The 
telehealth provider must be mindful 
of his words, tone of voice, and facial 
expression. The camera can amplify 
these behaviors and can be perceived 
differently by the patient.  

Verbal cues. Some gestures or body 
language might not be easily visible 
during the telehealth visit; therefore, 
the healthcare provider should be 
aware of communication timing. 
Periods of silence during a telehealth 
visit might be considered “dead” space. 
It is advisable to have small talk at the 
beginning of the visit to “warm up” 
the encounter. The telehealth provider 
needs to use purposeful words for a 
meaningful telehealth visit. 

The healthcare provider must be 

prepared to provide a safe, inviting, and 
trustworthy telehealth environment 
to have a successful telehealth 
consultation. When the healthcare 
provider or interprofessional team 
implements appropriate telehealth 
etiquette and standards, patients are 
more likely to engage in the visit or open 
up about their concerns. Telehealth 
consultation can be an opportunity to 
engage PWH in the goals of well-being 
and continuous healthcare access.
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What is a Multidrug Resistant 
TB?

Mycobacterium tuberculosis 
that is resistant to isoniazid 
and rifampin is the cause of 

Multidrug-resistant tuberculosis (MDR-
TB). Isoniazid and rifampin are the two 
most effective fi rst-line TB drugs (the 
other two drugs are ethambutol and 
pyrazinamide).  MDR-TB carries a greater 
mortality risk than drug-susceptible 
TB.2  Extensively drug resistant TB 
(XDR-TB) is MDR-TB with additional 
resistance to any fl uoroquinolone and 
at least one of three injectable anti-
TB drugs (kanamycin, capreomycin, 
or amikacin). MDR-TB is challenging 
to cure, requiring 18-24 months of 
treatment with a regimen that consists 
of four to six medications with toxic 
side effects after sputum culture 
conversion.2 This presents a signifi cant 
challenge to public health because 
treatment courses are lengthy and 
costly. Also, adverse events, failure 
rates, and relapses are common.

Bedaquiline Approved by FDA
On December 31, 2012, the Food 
and Drug Administration (FDA) 
approved the fi rst new tuberculosis 
drug manufactured exclusively to treat 
MDR-TB in four decades.1 Scientists 
at Janssen, the pharmaceutical unit 
of Johnson and Johnson, developed 
Bedaquiline to treat MDR-TB, and 
despite promising results, the FDA 
cautioned that Bedaquiline prolongs 
the QT interval in electrocardiograms.1,2

Clinicians should carefully review 

patients’ medication records and 
avoid co-administering any drug that 
increases the QT interval.

Clinical Trial of Bedaquiline
Bedaquiline is a diarylquinoline com-
ponent with a mechanism of action 
against MDR-TB that specifi cally inhib-
its the enzyme needed by the tuber-
culosis bacteria to replicate and spread 
throughout the body; treatment cours-
es that include Bedaquiline are likely to 
shorten the duration of TB therapy.3

Investigators established the 
safety and effectiveness of 
bedaquiline in two phase 
II clinical trials with a total 
of 440 participants.  In 
the fi rst trial, investigators 
randomly assigned 
participants to treatment 
with Bedaquiline plus 
other drugs used to treat TB 
or a placebo plus other drugs 
used to treat TB. All participants 
in the second trial received 
Bedaquiline plus other TB drugs. 
Both studies measured the length 
of time required for a participants’ 
sputum to be free of M. 
tuberculosis, known as sputum 
culture conversion. The fi rst trial 
showed that patients treated 
with bedaquiline combination 
therapy achieved sputum 
culture conversion in a median 
time of 83 days, compared 
with 125 days in patients treated 
with placebo combination therapy. 
Results from the second trial showed 
that the median time for sputum culture 
conversation was 57 days, supporting 
the effi cacy fi ndings of the fi rst trial.3

Summary

Treating drug resistant tuberculosis 
can take years and cost 200 times as 
much as treating an ordinary form of TB 

disease. The approval of Bedaquiline 
is a milestone in the therapy for TB.   
Dr. Paul Stoffels, the chief scientifi c 
offi cer at Johnson & Johnson, said 
in an interview that the approval of 
Bedaquiline was the fi rst time in 40 
years that the FDA approved a drug 
that attacked tuberculosis through a 
different mechanism.4 Bedaquiline 
works by inhibiting an enzyme needed 
by the tuberculosis bacteria to replicate 
and spread throughout the body. Other 

treatment courses that include 
Bedaquiline are starting to 
evolve to decrease the 
duration of TB therapy from 
two years to six months.

Bedaquiline: FDA Approved Treatment 
of Multi Drug Resistant TB
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The defi nition of “homeless 
youth” is generally accepted 
as an individual who is 12-24 

years old unaccompanied by relatives 
or guardians, and without a “safe 
environment” in which to live.1 The 
federal Runaway and Homeless Youth 
Act defi nes the age as less than 18, 
but in some instances, defi nes youth 
as 16-22 years.1 Other terms used 
to describe homeless youth include 
“throwaway youth,” “runaway youth,” 
“systems youth,” and “street youth.”1

Because homeless adolescents and 
young adults do not generally identify 
as homeless or like to see themselves 
as homeless, they may engage in 
“couch surfi ng” or “couch hopping” or 
“double dipping.”  These terms refer 
to staying with friends (sleeping on 
their couch) until asked to move on. 
The prevalence of homelessness and 
the incidence and prevalence of HIV 
among homeless youth is diffi  cult to 
ascertain because of varying defi nitions 

of “homeless” and “youth,” ranging 
from 12 to 25 years of age.  

The University of Chicago conducted 
the  Voices of Youth Count study to 
understand better the prevalence, 
contributing factors, and experiences 
of homeless youth ages 13-24. In this 
national survey conducted from June 
2016 to May 2017, 4.3% of 13 to17 
year old youth and 12.5% of 18 to 25 
year old youth reported being homeless 
or couch surfi ng.2 Identifying as Black, 
lesbian, gay, bisexual, or transgender 
(LGBT), being a parent, and not 
completing high school increased 
the risk of being homeless.2 As a 
conclusion of this study, researchers 
estimated that 4.2 million youth (13-
24 years inclusively) were homeless 
in the United States (inclusive of those 
that are couch surfi ng); 13-17 year 
old youth comprised roughly 17% 
(n=700,000) while the 18-24 year old 
youth 83% (n=3,500,000).3

Nationally, LGBT youth are 2.5 times 
more likely to be involved in the 
child welfare system (foster care or 
out-of-home placement) than their 
heterosexual peers; cis-gender and 
heterosexual youth are 2.2 times more 
likely to be homeless in the United 
States.4,5  LGBT youth, compared to 
non-LGBT youth, are more likely to 
experience stigma or discrimination 
within the family (64% vs. 37%) and 
outside the family (60% vs. 37%).5

LGBT youth are also more likely to 
be harmed physically by others (62% 
vs. 47%), endure forced sex (38% 
vs. 15%), and engage in survival sex, 
defi ned as sex for money for essential 
commodities such as housing, 
food, clothing (27% vs. 9%).5   In a 
qualitative study of 263 homeless 
LGBT youth (15-26 years of age) in 
New York City, themes identifi ed were 
“unsafe and unsupported at home,” 
“barriers to housing and employment 
stability,” “ongoing victimization and 
lack of protection,” as factors leading 
to homelessness.  Being independent, 
openly LGBT, and forming relationships 
with similar LGBT street youth were 
identifi ed as  “unexpected opportunities 
for resilience in the same study.”6

From 2007 to 2019, New Jersey 
saw a 49% decrease in the number 
of homeless individuals.7 However, 
from 2019 to 2020, there was a 9% 
increase (from 8,864 to 9,663) in the 
number of homeless individuals in New 
Jersey.8 In January 2020, of the 9,663 
homeless individuals identifi ed, 943 
(6.6%) were younger than 25 years 
without the support of an adult over 
the age of 24.8 For homeless youth/
young adults in New Jersey, this was a 
3% increase compared to 2019.8

Why do adolescents and young adults 
end up on the streets?

    •  Physical, sexual, emotional 
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victimization at home
    • Pregnancy 
    • Substance use disorder
    •  Sexual and gender minority identity  
    •  Substance use disorder of parent/

guardian
    • Incarceration of parent/guardian
    • Aged out or left foster care
    • Familial instability 

In a longitudinal study of adolescents 
from 13 to 25 years of age in 
Washington State, 5.24% of young 
adults experienced homelessness.9

Multivariate predictors of youth 
homelessness included school 
suspension and academic failure; 
researchers did not identify unique 
protective factors.9 Many street youths 
are at high risk of becoming HIV 
infected or are already HIV infected 
because of the circumstances that led 
them to become homeless (e.g., sexual 
abuse and exploitation; substance use 
disorder) and the realities of needing to 
survive living on the streets. In a study 
of homeless youth ages 18-22 years 
old in New Jersey (n=344), a history 
of sex traffi  cking was reported by 9.6%. 
Those involved in sex traffi  cking were 

signifi cantly more likely to have a history 
of arrest, of having had an Individualized 
Education Program (IEP)/504 plan in 
school, and no supportive adult in their 
life.10

For adolescents and young adults, 
remaining as stigma-free as possible 
and promoting an outward sense of 
independence and peer-acceptance is 
essential. Not wanting to be associated 
with shelters and older homeless 
people is common. Eff ective street 
youth-focused programs: 

    •  prioritize safety and services 
requested by the youth; 

    •  develop and maintain empathetic 
relationships with the youth while 
promoting the youths’ resilience 
and autonomy, 

    •  provide opportunities to transition 
to more stable independent living 
eventually; 

    •  provide follow-up care after 
transitioning out of the program; 
and, 

    •  adopt a culture of continuous 
quality assurance in meeting the 
needs of street youth.11,12

Street youth have signifi cantly higher 

rates of substance use and other 
mental health disorders compared 
to housing-stable peers. In a 6-year 
longitudinal study of street youth in San 
Francisco, California, suicide, alcohol, or 
other substance use-related mortality 
were the leading causes of death. HIV 
was another identifi ed cause of death 
in this cohort, and the rate of death of 
this cohort was greater than 10 times 
the rate of housing-stable peers in 
California.13 A systematic review of the 
literature found housing instability to be 
a signifi cant predictor of drug overdose 
among those 12 to 30 years of age 
who use substances.14

Higher rates of mental health morbidity 
among street youth are also known. 
Homeless youths in Los Angeles, 
California, who identifi ed as gang 
members or had a close affi  liation 
with a gang member are more likely to 
use drugs such as marijuana, cocaine, 
and methamphetamines.15 Gang 
membership or gang affi  liation was also 
associated with drug use during sex, 
attempted suicide, a history of partner 
violence, childhood sexual abuse, 
physical abuse, or family violence, and 
reported symptoms of post-traumatic 
stress disorder (PTSD) or depression.15

In another study, researchers found 
that street youth ages 12-17 years 
who experienced familial dysfunction, 
confl ict, or trauma are more likely to 
have mental health problems, display 
delinquent behaviors, and engage in 
high-risk sexual behaviors, and use 
substances.16 In yet another study, of 
273 street youth presenting to a drop-
in center for homeless youth, 30% 
screened positive for substance use 
disorder, 39% for PTSD, and 47% for 
depression.17

Another health concern in street 
youth care is the higher prevalence of 
sexually transmitted infections (STIs). 
In a study of youth (18-25 years old) 
over two years after leaving foster care 
in New York City, those with stable 
housing were signifi cantly less likely to 
be diagnosed with an STI than those 
without stable housing.18 In a review 
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of studies looking at STI rates among 
street youth in the United States, rates 
ranged from 6.4 - 32% with a median 
of 13.2%.19

Street youth are at signifi cantly higher 
risk of acquiring HIV than are stably 
housed youth. Although there are no 
recent seroprevalence studies of HIV 
rates among street youth, based on 
older studies, it is probable that, like 
other STIs, there is a higher prevalence 
of HIV among street youth compared 
to housing-stable peers. In an early 
study of street youth ages 15-20 years 
in New York City in 1988, 5.3% tested 
HIV positive,20 while a more recent 
study of street youth (18-26 years) in 
Portland, Oregon, in 2010, found 2.9% 
tested positive.21  It is essential that 
health care providers caring for street 
youth develop a transparent, safe, 

and supportive relationship that builds 
the trust of the youth, meets their 
identifi ed need(s), and promotes their 
independence and resilience. By using 
motivational interviewing, trauma-
informed care, and harm reduction 
theories, health care providers can 
become supportive adults in the lives 
of this extremely vulnerable population.

Services for Homeless Youth in New 
Jersey:

    •  Various federally funded programs 
that assist homeless youth are 
available throughout New Jersey: 
https://www.acf.hhs.gov/fysb/
grants/new-jersey-rhy. 

    •  New Jersey emergency housing 
options for youth: https://www.
nj211.org/resource-search/taxon-
omy/BH-1800.1500-700/_/1

    •  NJ DOH supported Harm Reduc-
tion Centers in Atlantic City, Cam-
den, Jersey City, Newark, Paterson, 
Asbury Park, and Trenton, including 
HIV, viral hepatitis, and STI testing: 
Department of Health | HIV, STD, 
and TB Services | Harm Reduction 
Centers (nj.gov).

    •  NJ DOH HIV Health Education and 
Risk Reduction (HERR) Centers: 
HIV PREVENTION GRANTEES (nj.
gov)

References
1.  National Conference of State Legislatures. 

Youth Homeless Overview. 2019. https://
www.ncsl.org/research/human-services/
homeless-and-runaway-youth.aspx. 
Published June 18, 2019. Accessed 
November 26, 2020.  

2.  Morton MH, Dworsky A, Matjasko JL, et 
al. Prevalence and correlates of youth 
homelessness in the United States. J 



 New Jersey HIVLinks, 2021 Edition / Page 31 New Jersey HIVLinks, 2021 Edition / Page 31

Adolesc Health. 2018;62(1):14-21. 

3.  Morton MH, Dworksy A, Samuels GM, Patel 
S. Voices of Youth Count Comprehensive 
Report: Youth Homelessness in America. 
Report to the U.S. Department of Housing 
and Urban Development. https://www.
huduser.gov/portal/sites/default/files/
pdf/Voices-of-Youth-Report.pdf. Published 
2018. 

4.  Fish JN, Baams L, Wojciak AS, Russell ST. 
Are sexual minority youth overrepresented 
in foster care, child welfare, and out-
of-home placement? Findings from 
nationally representative data. Child 
Abuse Negl. 2019; 89:203-211. 

5.  Morton MH, Samuels GM, Dworsky A, 
Patel S. Missed opportunities: LGBTQ 
youth homelessness in America. Chicago, 
IL: Chapin Hall at the University of Chicago. 
https://eric.ed.gov/?id=ED603005. 
Published 2018. 

6.  Alessi EJ, Greenfi eld B, Manning D, 
Dank M. Victimization and resilience 
among sexual and gender minority 
homeless youth engaging in survival 
sex. J. Interpers. Violence. 2020. 
doi:10.1177/0886260519898434.

7  National Alliance to End Homelessness. 
State of Homelessness: 2020 Edition. 
h t t p s : / / e n d h o m e l e s s n e s s . o r g /
homelessness-in-america/homelessness-
statistics/state-of-homelessness-2020/. 
Accessed November, 2020.  

8.  Monarch Housing Associates. NJCounts 
2020 Results. https://monarchhousing.

org/njcounts-2020-results/. Accessed 
November, 2020.

9  Heerde JA, Bailey JA, Toumbourou JW, 
et al. Longitudinal associations between 
early-mid adolescent risk and protective 
factors and young adult homelessness in 
Australia and the United States. Prev Sci. 
2020; 21: 557–567. 

10.  Chisolm-Straker M, Sze J, Einbond J, White 
J, Stoklos H. A supportive adult may be 
the diff erence in homeless youth not 
being traffi  cked. Child Youth Serv Rev. 
2018; 91:115-120. 

11.  Gwadz M, Freeman RM, Kutnick AH, et al. 
Do Programs for runaway and homeless 
youth work? A qualitative exploration 
from the perspectives of youth clients 
in diverse settings. Front Public Health. 
2018; 6:112. 

12.  Leonard NR, Freeman R, Ritchie A, et al. 
“Coming from the place of walking with 
the youth -- that feeds everything”: A 
mixed methods case study of a runaway 
and homeless youth organization. Child 
Adolesc Social Work J. 2017;34(5):443-
459. 

13.  Auerswald CL, Lin JS, Parriott A. Six-year 
mortality in a street-recruited cohort 
of homeless youth in San Francisco, 
California. PeerJ. 2016;4: e1909. 

14.  Lyons RM, Yule AM, Schiff  D, Bagley 
SM, Wilens TE. Risk factors for drug 
overdose in young people: A systematic 
review of the literature. J Child Adolesc 
Psychopharmacol. 2019;29(7):487-497.

15.  Petering R. Sexual risk, substance use, 
mental health, and trauma experiences of 
gang-involved homeless youth. J Adolesc. 
2016;48:73-81. 

16   Milburn NG, Stein JA, Lopez SA, et al. 
Trauma, family factors and the mental 
health of homeless adolescents. Journ 
Child Adol Trauma. 2019;12, 37–47. 

17.  Pedersen ER, Tucker JS, Klein DJ, Parast L. 
Perceived need and receipt of behavioral 
health services at drop-in centers among 
homeless youth. Health Serv Res.
2018;53(6):4609-4628. 

18.  Lim S, Singh TP, Gwynn RC. Impact 
of a supportive housing program on 
housing stability and sexually transmitted 
infections among young adults in New 
York City who were aging out of foster 
care. Am J Epidemiol. 2017;186(3):297-
304. 

19.  Caccamo A, Kachur R, Williams SP. 
Narrative review: Sexually transmitted 
diseases and homeless youth-what do we 
know about sexually transmitted disease 
prevalence and risk? Sex Transm Dis.
2017;44(8):466-476.

20.  Stricof RL, Kennedy JT, Nattell TC, Weisfuse 
IB, Novick LF. HIV seroprevalence in 
a facility for runaway and homeless 
adolescents. Am J Public Health. 1991;81 
Suppl:50-53. 

21.  Logan JL, Frye A, Pursell HO, et al. Correlates 
of HIV risk behaviors among homeless 
and unstably housed young adults. Public 
Health Rep. 2013;128(3):153-160.

New Jersey Street Youth HIVHIVLinks
HIV, STD, and TB news and information for health professionalsHIV, STD, and TB news and information for health professionals

 SummerSummer      20202020



 Page 32 / New Jersey HIVLinks, 2021 Edition

AIDS Education and Training Center (AETC) 
Program
� National Coordinating Resource Center: 

www.aidsetc.org

� Northeast/Caribbean AETC: www.necaaetc.org

� National Clinician Consultation Center: 
http://www.nccc.ucsf.edu/
HIV Warmline: (800) 933-3413 
Post-Exposure Prophylaxis Hotline/PEPline: 
(888) 448-4911 
Perinatal HIV Hotline: (888) 448-8765
Pre-Exposure Prophylaxis Hotline (PrEPline): 
888-HIV-PREP 
Substance Use Warmline: (855) 300-3595
Hepatitis C Warmline: 844-437-4636

HIVinfo: a service of the US Department of 
Health and Human Services, offers access 
to the latest, federally approved HIV/AIDS 
medical practice guidelines, HIV treatment and 
prevention clinical trials, and other research 
information. www.hivinfo.nih.gov

US National Institutes of Health: a registry 
and results database of publicly and privately 
supported clinical studies conducted around the 
world. http://clinicaltrials.gov

US Centers for Disease Control and 
Prevention (CDC): http://www.cdc.gov/hiv/
default.html

Health Resources and Services 
Administration (HRSA): http://www.hrsa.gov

FDA MedWatch: (800) FDA-1088; Subscribe to 
e-bulletin: www.fda.gov/medwatch/elist.htm

Center for Quality Improvement and 
Innovation: no-cost, technical assistance for 
Ryan White funded grantees to improve the 
quality of HIV care nationwide. www.cqii.org

TargetHIV Center: technical assistance and 
training resources for the Ryan White HIV/AIDS 
Program community. 
https://targethiv.org

Non-Profit
Organization

U.S. Postage Paid 
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Permit 5287

NJDOH-DHSTS The New Jersey AIDS Drug Distribution Program (ADDP) and Social Media for 
Agencies, Centers and Academic Institutions http://hpcpsdi.rutgers.edu/training/main.php

François-Xavier Bagnoud Center, School of Nursing, 
Rutgers, The State University of New Jersey
65 Bergen Street, 8th fl oor, Newark, NJ 07101-1709

New Jersey Department of Health–Division of 
HIV, STD, and TB Services (NJDOH-DHSTS) 
(609) 984-5874 • www.state.nj.us/health/hivstbtb

� NJ HIV/AIDS statistical reports, regulations, 
forms, and links to HIV care, prevention 
programs, and training 

� New Jersey rapid testing site: www.njhiv1.org

� New Jersey AIDS/STD Hotline: 
(800) 624-2377 

François-Xavier Bagnoud (FXB) Center, School 
of Nursing, Rutgers, The State University of 
New Jersey (973) 972-5644 • Fax: (973) 972-
0397 • http://www.fxbcenter.org/about.html

� HIV/AIDS conferences, training 

� Free online continuing education (CE) credits 
for healthcare professionals 

� HIV/AIDS MEDICAL UPDATE SERIES: 
with funding from NJDOH-DHSTS 

� Free on-site HIV medical education for 
healthcare sites. Contact Michelle Thompson at 
(973) 972-1293 or ccthomps@sn.rutgers.edu

 HIV/AIDS Training & Information Resources
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Diagnosis and Treatment of HIV/AIDS”.
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If you would like to be added to our mailing list, please contact Michelle Thompson at ccthomps@
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