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Introduction

Despite major advances in HIV pre-
vention in the past decade, and data 
supporting the extraordinary potential  
of preexposure prophylaxis (PrEP), 
many barriers remain that hamper the  
access and scale-up required to attain  
population-level benefits.1 An estimat- 
ed 1.7 million incident HIV infections 
every year worldwide2 high-light the 
need for increased access and addi-
tional options for HIV prevention. To  
end the HIV epidemic globally, new 
PrEP formulations and delivery systems 
that increase acceptability, adherence,  
and persistence, while reducing stig- 
ma, costs, and barriers to use by all  
populations, will be required. Although  
the data to support oral tenofovir diso- 
proxil fumarate (TDF)/emtricitabine  
(TDF/FTC) as PrEP revolutionized HIV  

Dr Cambou is a Fellow at the David Geffen School of Medicine in the Division of Infectious Diseases of the University of California, Los Angeles. 
Dr Landovitz is Professor of Medicine at the David Geffen School of Medicine of the University of California, Los Angeles. Send correspondence 
to Mary Catherine Cambou, 10833 Le Conte Ave, CHS 52-215, Los Angeles, CA, USA, 90095, or email mcambou@mednet.ucla.edu. 

Despite major advances in the HIV prevention toolbox in the past decade, 
there remain substantial social, economic, and structural barriers to access 
to preexposure prophylaxis (PrEP) that prevent a universal, population-level 
reduction in HIV incidence. Daily oral tenofovir disoproxil fumarate/emtric-
itabine (TDF/FTC) has been the flagship PrEP regimen, and data support a 
pericoital/on-demand “2-1-1” dosing schedule for men who have sex with 
men. Daily oral PrEP with tenofovir alafenamide combined with emtricitabine 
(TAF/FTC) was approved by the US Food and Drug Administration (FDA) in 
2019 for all routes of exposure other than vaginal exposures. The effec-
tiveness of daily oral TDF/FTC has not been consistent in cisgender women 
outside of serodifferent couples, likely owing to differences in vaginal tissue 
penetration of PrEP agents resulting in less “forgiveness” of nonadherence. 
These observations have highlighted the need for additional choices of HIV 
prevention strategies. Injectable long-acting cabotegravir was recently shown 
to be superior to daily oral TDF/FTC across risk populations. PrEP studies of 
islatravir are underway for a monthly oral formulation and a drug-eluting 
subdermal implant. Lenacapavir, with a novel mechanism of action, is under 
investigation as a subcutaneous injection at 6-month intervals. 

Keywords: HIV prevention, PrEP, long-acting PrEP, cabotegravir, injectable 
PrEP, islatravir, lenacapavir, dapivirine
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chemoprophylaxis, the dapivirine vag- 
inal ring (DPV-VR), tenofovir alafena- 
mide (TAF)/emtricitabine (TAF/FTC), in- 
jectable long-acting cabotegravir (CAB- 
LA), monthly oral and subdermally im- 
planted islatravir, and long-acting sub 
cutaneous lenacapavir are all currently 
under investigation as PrEP options 
(Table). 

Oral Tenofovir Disoproxil 
Fumarate/Emtricitabine

In 2010, the iPrEx (Pre-Exposure Pro-
phylaxis Initiative) study was the first 
phase III, double-blind, randomized 
control trial (RCT) to demonstrate the 
efficacy and safety of daily oral TDF/
FTC for the prevention of HIV acquisi-
tion among cisgender men who have 
sex with men (MSM) and transgen-
der women (TGW) who have sex with 

men.3 Globally, 2499 HIV-negative par- 
ticipants were enrolled, and 100 parti- 
cipants acquired HIV during the study 
period: 36 versus 64 in the TDF/FTC 
versus placebo arm, respectively (haz-
ard ratio [HR], 0.56; 95% confidence 
interval [CI], 0.37-0.85; P<.005 in the 
modified intention-to-treat analysis). 
In a subanalysis, plasma and periph-
eral blood mononuclear cells (PBMCs) 
from active TDF/FTC-arm participants 
were tested for their metabolites and 
the study drug. Detectable study-drug 
concentrations were associated with a 
relative reduction in HIV risk by 92% 
(95% CI, 40-99; P<.001), underscoring 
the importance of study product use 
and highlighting the challenges of ad-
hering to a daily oral PrEP regimen. 

In a separate analysis, PBMC teno- 
fovir diphosphate concentrations from 
the active iPrEx-arm participants were  
compared with the concentrations from  
HIV-negative participants who were  
administered TDF/FTC in directly ob-
served doses 2, 4, or 7 times per week.4  
Extrapolating those dosing concentra-
tions to iPrEx participants in whom 
TDF/FTC achieved comparable con-
centrations, 7 doses per week was 
associated with a 99% risk reduction, 
with 96% and 76% risk reduction es-
timates for 4 and 2 doses per week, 
respectively, compared with placebo- 
arm risk. These results suggest a rela- 
tively high level of “forgiveness” to non- 
adherence for rectal exposures, with 4 
or more doses per week still conferring 
high levels of protection. This observa-
tion was further supported by the iPrEx 
Open-Label Extension study, which 
also supported high levels of protection 
against rectal HIV acquisition with 4 or 
more doses per week on average, using 
intraerythrocytic tenofovir diphosphate 

mailto:mcambou@mednet.ucla.edu
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levels measured in dried blood spots 
(DBSs).5

The following year, the results of the 
Partners PrEP Study demonstrated the 
safety and efficacy of daily oral TDF/ 
FTC as PrEP among heterosexual, HIV-1  
serodifferent couples in Uganda and  
Kenya.6 The HIV-negative partner with- 
in each of 4747 couples was randomly 
assigned to TDF, TDF/FTC, or placebo. 
Over a 3-year period, 82 HIV-1 infec-
tions occurred among the participants: 
17 in the TDF arm, 13 in the TDF/FTC 
arm, and 52 in the placebo arm, rep-
resenting a 75% relative reduction of 
HIV-1 acquisition in the TDF/FTC arm 
(95% CI, 55%-87%, P<.001). In 2012, 
the US Food and Drug Administration  
(FDA) approved daily oral TDF/FTC for 
PrEP for HIV-negative adults at high 
risk of HIV-1 seroconversion, based 
largely on the results of the iPrEx, 
Partners PrEP,6 and TDF2 (Botswana 
TDF/FTC Oral HIV Prophylaxis Trial)7 
studies.8

In 2015, the results of the IPERGAY 
(Intervention Préventive de l’Exposi- 
tion aux Risques avec et pour les Gays) 
study were published; IPERGAY was a 
double-blind RCT designed to evalu-
ate the efficacy of pericoital TDF/FTC 
versus placebo in MSM in France and 

Canada.9 The study’s dosing schedule  
generated the nickname for the regi-
men, 2-1-1, and consisted of a loading 
dose of 2 TDF/FTC tablets 2 to 24 hours 
prior to planned sex and 1 pill each at 
24 and 48 hours after the first dose. 
Among 400 participants, the incidence 
of HIV-1 seroconversion was 0.91 per  
100 person-years in the TDF/FTC arm  
(2 cases), compared with 6.6 per 100- 
person years in the placebo arm (14  
cases), representing a risk reduction  
of 86% (95% CI, 40%-98%; P=.002). Par-
ticipants in the TDF/FTC arm took a 
median of 15 pills per month (inter-
quartile range [IQR], 11-21), consistent 
with the findings of the iPrEx and iPrEx 
Open-Label Extension studies, dem-
onstrating that at least 4 daily doses 
of TDF/FTC per week was highly pro-
tective against HIV-1 seroconversion.10 
Follow-up analyses of IPERGAY partici-
pants with fewer median PrEP courses 
taken had consistent findings of high 
levels of HIV protection.10,11 Although 
the FDA has not approved TDF/FTC for 
on-demand dosing, the International 
Antiviral Society–USA (IAS–USA)12 and  
the World Health Organization (WHO)13 

recommend the on-demand 2-1-1 sche- 
dule as an alternative to daily oral TDF/
FTC for MSM. 

Although TDF/FTC has performed 
consistently well as PrEP for MSM and 
serodifferent heterosexual couples, 
studies among cisgender women have 
been inconsistent. The FEM-PrEP (Ad-
herence Patterns and Factors Associated 
With Adherence to a Daily Oral Study 
Product for Pre-Exposure Prophylaxis) 
study, a double-blind RCT among 2120 
HIV-negative women in South Africa, 
Tanzania, and Kenya, found no sig-
nificant difference between incidence 
rates in the TDF/FTC group and the 
placebo group (4.7 per 100 person-
years vs 5.0 per 100 person-years; HR,  
0.94; 95% CI, 0.59-1.52).14 Fewer than  
40% of participants in the TDF/FTC  
arm had plasma evidence of recent 
study product dosing, highlighting the 
lesser “forgiveness” of TDF/FTC PrEP  
to nonadherence in the setting of vagi-
nal exposures. The VOICE (Vaginal and 
Oral Interventions to Control the Epi- 
demic) study, a placebo-controlled, 
randomized trial to assess oral TDF/
FTC, oral TDF, or 1% tenofovir vaginal 
gel as PrEP agents among 12,320 cis-
gender women in sub-Saharan Africa, 
found that none of the investigational 
regimens reduced the risk of HIV-1 ac-
quisition compared with placebo.15 It 
is challenging to distinguish how much 
of the reduced efficacy for vaginal sex 
is attributable to drug tissue levels and 
how much to differential adherence, 
but it is clear from the Partners PrEP 
study that high levels of protection 
are possible with rigorous adherence.6 
These findings, and the companion 
qualitative work,16-18 suggest that risk  
perception, competing priorities, stig- 
ma, and fear of intimate partner vio- 
lence may have compromised pill- 
taking (and gel use), encouraging on-
going research into additional PrEP 
agents and delivery systems that could 
minimize these concerns and support 
adherence. 

Oral Tenofovir Alafenamide/
Emtricitabine 
Although generally very safe, concerns  
about potential renal toxicity and loss 
of bone mineral density on dual-energy 
X-ray absorptiometry (DEXA) scanning 
attributable to TDF-based PrEP inspired 
the DISCOVER (Study to Evaluate the  

Table. Comparison of Selected PrEP Agents 

PrEP agent Route of 
administration

Phase of 
development

FDA approved

TDF/FTC  Oral III Yes 

On-demand 
TDF/FTC

Oral III No – recommended by IAS–USA12 and the 
WHO13 for use in cisgender MSM  

TAF/FTC Oral III Yes – in cisgender MSM and TGW

Dapivirine Monthly vaginal 
ring

III No – recommended by the EMA and WHO for 
use in cisgender women in high-prevalence 
regions

Cabotegravir Intramuscular 
injection every 8 
weeks

III No – under review at the FDA for PrEP. Ap-
proved for treatment of HIV-1 infection in 
combination with rilpivirine in virologically 
suppressed patients 

Islatravir Oral, subdermal 
implant

III No

Lenacapavir Oral, subcutaneous 
injection every 6 
months

III No

Abbreviations: EMA, European Medicines Agency; FDA, US Food and Drug Administration; IAS–
USA, International Antiviral Society–USA; MSM, men who have sex with men; PrEP, preexposure 
prophylaxis; TAF/FTC, tenofovir alafenamide/emtricitabine; TDF/FTC, tenofovir disoproxil fumarate/ 
emtricitabine; TGW, transgender women; WHO, World Health Organization.
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Safety and Efficacy of Emtricitabine 
and Tenofovir Alafenamide Fixed-Dose  
Combination Once Daily for Pre-Ex- 
posure Prophylaxis in Men and Trans-
gender Women Who Have Sex With 
Men and Are At Risk of HIV-1 Infec-
tion) trial, a double-blind, phase III, 
noninferiority trial comparing TAF/
FTC with TDF/FTC in cisgender MSM  
and TGW.19 More than 5380 partici-
pants in the United States, Canada, 
and Europe were randomly assigned to  
daily oral TAF/FTC or TDF/FTC in a dou- 
ble-blinded RCT. In the primary analy- 
sis, there were 7 seroconversions in 
the TAF/FTC group (0.16 infections per 
100 person-years) compared with 15 in 
the TDF/FTC group (0.34 infections per 
100 person-years). The incidence rate 
ratio (IRR) of 0.47 (95% CI, 0.19-1.15) 
was consistent with a noninferiority 
statistical result. Although sensitive 
laboratory renal biomarkers and bone 
mineral density were better in the TAF/
FTC group than in the TDF/FTC group, 
there were no significant differences in 
clinical outcomes between the 2 arms, 
though there was an average weight 
gain of 1 kg in the TAF/FTC group, and 
no net weight change in the TDF/FTC 
group. There was also a small (1 mg/
dL) increase in fasting low-density li-
poprotein cholesterol level in the TAF/
FTC group, compared with a 6.5 mg/
dL decrease in fasting low-density lipo-
protein level in the TDF/FTC group.19 
The FDA approved TAF/FTC for PrEP in 
2019, but it did not extend the approval 
to those who engage in receptive vagi-
nal intercourse.20 

Moving to Next-Generation  
PrEP or “PrEP 2.0”

Stigma around taking a daily medica-
tion associated with and potentially 
confused with HIV treatment has been  
cited as a potential barrier to PrEP ad- 
herence.16-18 Discrete delivery mecha- 
nisms, including vaginal rings, inject- 
able medications, and drug-eluting im- 
plants, are attractive contenders to ex-
pand PrEP options. There is additional 
ongoing interest in topical gels, foams, 
threads, and inserts for vaginal or rectal 
use, as well as microneedle patches to 
be administered topically.

Dapivirine Vaginal Ring 

Vaginal rings have been used success- 
fully for hormonal contraception, mak-
ing them an appealing option for PrEP 
for individuals at risk by vaginal expo-
sure, given the structural, social, and 
environmental barriers to adherence 
with daily oral TDF/FTC seen in the 
randomized trials. Dapivirine, a nonnu-
cleoside reverse transcriptase inhibitor 
(NNRTI) not available as an oral prepa-
ration, was tested in a monthly vaginal 
ring in 2 major phase III, double-blind,  
randomized trials: the ASPIRE (A Study 
to Prevent Infection with a Ring for Ex- 
tended Use)21 and Ring (Safety and Ef-
ficacy of a Dapivirine Vaginal Ring for 
HIV Prevention in Women)22 studies. 
In the ASPIRE study, 2629 cisgender 
women in South Africa, Uganda, and 
Zimbabwe were randomly assigned to 
a 25 mg DPV-VR or placebo ring.21 Over  
a median follow-up of 1.6 years (IQR, 
1.1-2.3 years), monthly replacement of 
the DPV-VR compared with placebo re-
duced the incidence of HIV-1 infection 
by 27% (P=.046). In the post-hoc ad-
herence analysis stratified by age, the 
DPV-VR reduced incidence in women  
over 21 years of age by 56% (P<.001). 
The results of the Ring study were pub-
lished the same year, in 2016; among 
1959 cisgender women randomly as-
signed in a 2:1 fashion to the DPV-VR 
or placebo, monthly use of the DPV-
VR reduced the incidence of HIV-1 
acquisition by 31% (HR, 0.69; 95% CI, 
0.49-0.99; P=.04). 

The open-label extensions of the 
ASPIRE and Ring studies have sug- 
gested higher levels of efficacy with 
more consistent use of the DPV-VR.  
The MTN (Microbicide Trials Network)- 
025/HOPE (HIV Open-label Preven-
tion Extension) study was a phase IIIb 
open-label extension of the ASPIRE 
trial; HIV-negative participants in the 
original ASPIRE trial were offered 12  
months of open-label DPV-VR to evalu-
ate real-world uptake, consistent use, 
and acceptance outside of an RCT set-
ting.23 A total of 1456 women were 
enrolled, and 92.2% of study partici-
pants agreed to use the DPV-VR. Most 
participants reported acceptance of the  
DPV-VR at each visit, and 89.3% of the 

rings returned and tested for dapi-
virine release were consistent with  
use during the month. The HIV-1 inci- 
dence rate was 2.7 per 100 person-
years, less than the placebo rate of 4.4 
per 100 person-years. Similar results 
were reported by the DREAM (Deter- 
mined, Resilient, Empowered, AIDS- 
free, Mentored and Safe) study, an 
open-label extension of the Ring study; 
the residual amount of dapivirine in 
returned rings was significantly lower 
in the DREAM study than in the Ring 
study (suggestive of more consistent 
use), and the HIV incidence of 1.8 per 
100 person years was 62% lower than 
the simulated placebo rate.24 The Eu-
ropean Medicines Agency (EMA) and 
WHO recommend the DPV-VR for HIV 
prevention among cisgender women in 
high-prevalence regions.25 The DPV-VR 
is currently under review by the FDA 
for use as a PrEP agent in the United 
States. Additionally, the DELIVER (Ran-
domized, Open Label Safety Trial of 
Dapivirine Vaginal Ring and Oral TDF/
FTC in Pregnancy) study, an extension 
of ASPIRE, is an open-label phase IIIb 
study to evaluate the safety and ef-
ficacy of the DPV-VR in HIV-negative 
pregnant women compared with daily 
TDF/FTC PrEP.26 The study will provide 
safety data in pregnancy, and is cur-
rently enrolling. 

Injectable Cabotegravir  

CAB-LA, a novel integrase strand trans-
fer inhibitor (InSTI) administered as an 
intramuscular gluteal injection every 8 
weeks, is an attractive PrEP option for 
high-risk individuals unable to adhere 
to a daily oral PrEP formulation, or who 
may prefer injections to tablets for a 
variety of reasons, including discretion 
and convenience. Cabotegravir has 
been evaluated in 2 phase III clinical 
trials and is currently pending regula-
tory review in the United States.  

The HIV Prevention Trials Network 
(HPTN) 083 trial is a double-blind, 
phase III, noninferiority RCT designed 
to compare the efficacy and safety pro-
file of CAB-LA with daily oral TDF/FTC 
in cisgender MSM and TGW.27 Eligi- 
bleHIV-negative participants were re-
cruited from sites in Africa, Asia, Latin  
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America, and the United States. Partici-
pants were randomly assigned 1:1 to 
the CAB-LA arm or the TDF/FTC arm. 
The protocol consisted of 3 phases: 1) a  
lead-in phase with oral tablets lasting 5 
weeks, 2) an injection phase, and 3) a 
“tail” phase (Figure 1).27 As the study 
was double-blinded, participants as-
signed to the CAB-LA arm received 30  
mg daily oral cabotegravir tablets for 
5 weeks, followed by 600 mg CAB-LA 
injections every 8 weeks (after a 4- 
week interval separating the first 2 in- 
jections), as well as a daily oral pla-
cebo tablet throughout the entirety of 
the blinded portion of the study. Par-
ticipants in the TDF/FTC arm received 
an active daily oral TDF/FTC pill, and 
a cabotegravir placebo oral tablet for 5 
weeks, followed by placebo intramus-
cular injections in the gluteal muscle 
on the same injection schedule as the 
active CAB-LA arm above. Participants 
in either arm who stopped the injec- 
tions early received 48 weeks of open- 
label TDF/FTC for PrEP, to provide on- 
going standard-of-care biomedical HIV 
prevention as the prolonged pharma- 
cokinetic (PK) “tail” of cabotegravir 
washed out of their systems.  

A total of 4566 participants were 
included in the modified intention-to-
treat analysis. The study population was 
diverse; the median age was 26 years, 
49.8% of US participants identified as 
Black, and 12.5% of all participants 
were TGW. An independent data safety 
monitoring board (DSMB) recommend- 
ed that the study be unblinded in May 
2020 based on an early efficacy find-
ing: In the cabotegravir arm, there 
were 13 incident infections (incidence, 
0.41 per 100 person-years), and in the 
TDF/FTC arm, there were 39 incident 
infections (incidence, 1.22 per 100 
person-years), representing a 66% re-
duction in HIV-1 acquisition (HR, 0.34; 
95% CI, 0.18-0.62) for cabotegravir 
compared with TDF/FTC, meeting sta-
tistical superiority.27  

In the case of cabotegravir PrEP 
breakthrough infections, the potent an-
tiviral properties of cabotegravir were  
found to suppress viremia and delay 
antibody detection, thus delaying the  
time to reactivity of conventional, 
largely antibody-based, diagnostics.  
Qualitative and quantitative RNA test- 
ing were found to be more sensitive 
than traditional antigen and antibody 

assays, and such post-hoc testing re-
sulted in a reanalysis of the HPTN 083 
primary results to instead contain 12 
incident infections in the CAB-LA arm, 
and an unchanged number (39) in the 
TDF/FTC arm. 

Of the 16 total infections in the CAB-
LA arm, 4 were prevalent/baseline (ie, 
within the window period at enrollment 
into the study by conventional algorith-
mic HIV testing), and 12 were incident. 
These 16 were classified by the inves-
tigators into 4 groups: 4 infections oc- 
curred prior to enrollment (group A), 
5 occurred without recent exposure to 
CAB-LA (group B), 3 occurred prior to 
a CAB-LA injection (ie, during the oral 
lead-in, group C), and 4 infections oc-
curred with expected plasma CAB-LA 
concentrations based on the timing 
of the injections (group D). InSTI re-
sistance mutations were detected in  
1 group A case, 2 group C cases, and 2 
group D cases (Figure 2). In the cases of  
HIV acquisition during the “tail" phase, 
resistance was not identified (all were  
wild type). The 4 group D infections 
remain incompletely explained; hy-
potheses for the breakthrough cases  
include possible lower plasma levels 
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Figure 1. HIV Prevention Trials Network 083 trial design. Abbreviations: CAB, cabotegravir; CAB-LA, long-acting cabotegravir; PK, pharmacoki-
netic; TDF/FTC, tenofovir disoproxil fumarate/emtricitabine. Adapted from Landovitz et al.27
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between the 2 initial injections, low ca- 
botegravir partitioning into rectal tissue, 
or concomitant rectal inflammation.27 
High-sensitivity assays, such as nucleic-
acid–based viral load testing to detect 
HIV breakthrough as early as possi- 
ble, are currently being evaluated in 
an open-label extension to the parent 
study. These viral load tests would be 
useful if earlier detection can reduce 
the probability of InSTI resistance, but 
would pose additional implementation 
and scale-up challenges.  

In the HPTN 083 trial, CAB-LA was 
generally well tolerated. Most partici- 
pants in the CAB-LA group (83%) re- 
ported an injection site reaction, al- 
though most of these were mild or 
moderate and declined over time with  
serial injections. Only 2.2% of parti- 
cipants reported a sufficiently severe 
injection-related event to lead to in- 
jection discontinuation. In addition, 
CAB-LA was associated with an average 
weight increase of 1.3 kg per year com-
pared with 0.3 kg per year in the TDF/ 
FTC arm.

HPTN 084 is the sister study of 
HPTN 083; it was a similarly designed  
double-blind phase III RCT that com-
pared the efficacy of CAB-LA with daily 
oral TDF/FTC in more than 3200 cis- 
gender women in sub-Saharan Africa.28 
The DSMB also halted the blinded com-
parison of the HPTN 084 trial early, 
in November 2020, for CAB-LA’s su-
periority to daily oral TDF/FTC; there 
were 4 incident HIV infections in the 
CAB-LA group (incidence rate, 0.21%) 
compared with 34 infections in the 
TDF/FTC group (incidence rate, 1.79%), 
representing an 89% risk reduction 
(HR, 0.11; 95% CI, 0.04%-0.32%). Bridg-
ing safety, tolerability, and acceptability 
studies in adolescents are ongoing, as 
are designated studies for pregnant 
and breastfeeding people. Cabotegravir 
as a PrEP agent is currently under re-
view by the FDA.

Islatravir 

Islatravir is an investigational first-in-
class nucleoside reverse transcriptase 
translocation inhibitor (NRTTI) that 
inhibits translocation and results in 
early chain termination of the viral 

reverse transcriptase DNA product.29 
PK studies of the oral formulation of 
islatravir and drug-eluting subdermal 
implants have demonstrated prolonged 
plasma and intracellular half-lives and 
excellent antiviral potency.29   

There are 2 ongoing phase III blind- 
ed RCTs that will evaluate the efficacy 
and safety of once-monthly oral tablets 
of islatravir as PrEP: the Impower-022 
study among cisgender women at high 
risk of HIV-1 acquisition in sub-Saharan 
Africa and the United States,30 and the 
Impower-024 study among cisgender 
MSM and TGW in the United States, 
France, Japan, and Europe.31 Both stud- 
ies started enrollment in early 2021 
and are actively recruiting participants.  
The results of a phase I study to eval- 
uate the islatravir implant were pre-
sented at CROI 2021. A total of 36 
participants were randomly assigned 
to a placebo implant or varying doses 
of the islatravir implant for 3 months.32 
The intracellular half-life was 198 hours 
following removal of the implant, sug- 
gesting maintenance of target concen- 
trations up until 1 year postimplan-
tation, based on triangulation of a ma- 
caque challenge model and therapeutic 
efficacy targets.32 The majority of par- 
ticipants reported mild adverse effects, 
although half of the placebo implant 
group did as well. There were no ser- 
ious adverse effects requiring discon-
tinuation of the implant. A phase II 
study to test the highest dose implant 
formulation is currently underway. 

Lenacapavir 

Previously known as GS-6207, lenaca-
pavir is an investigational first-in-class, 
long-acting HIV capsid inhibitor avail-
able as an oral formulation and as a 
subcutaneous injection administered 
every 6 months.33 Subcutaneous le- 
nacapavir has shown high metabolic  
stability and antiviral potency in a 
phase II/III trial of heavily treatment-
experienced people with HIV; the ad- 
dition of lenacapavir to a failing anti-
retroviral (ARV) regimen among 24  
participants resulted in a 1.93 log10 
copies/mL decline in HIV-1 RNA at day 
15, compared with a 0.29 log10 copy/
mL decline in the placebo group of 12 

participants (P<.0001).34 There were 
no serious adverse events leading to  
discontinuation of lenacapavir, and in- 
jection site adverse effects were gener- 
ally mild. The efficacy and safety pro- 
file of long-acting lenacapavir make  
it an attractive option for PrEP as mon- 
otherapy. There are currently 2 plan- 
ned phase III randomized trials to  
evaluate the efficacy and safety of le-
nacapavir for PrEP compared with  
a counterfactual placebo: PURPOSE  
1 (Study to Assess Safety and Efficacy 
of Lenacapavir and Emtricitabine/Te-
nofovir Alafenamide for Pre-Exposure 
Prophylaxis in Adolescent Girls and 
Young Women at Risk of HIV Infection) 
among adolescent girls and young cis-
gender women at high risk of HIV-1 
acquisition,35 and PURPOSE 2 (Study to 
Assess the Effectiveness and Safety of 
Lenacapavir for Human Immunodefi-
ciency Virus Pre-Exposure Prophylaxis) 
among MSM, TGW, and gender non-
binary people who have condomless 
receptive anal intercourse.36 Both stud- 
ies are open and actively recruiting par- 
ticipants.

Conclusion

Novel PrEP formulations and alterna-
tive modes of delivery are needed to 
expand PrEP options for at-risk popu-
lations. Drawing from family planning 
literature, more choices will provide 
more options that will be acceptable 
and congruent with the lives of more 
at-risk individuals. Daily oral TDF/FTC 
is FDA-approved for PrEP in the United 
States across risk-populations and in 
many other countries globally, and 
TAF/FTC was recently approved in the 
United States for all routes of exposure 
except vaginal intercourse. The DVP-VR 
shows use-dependent results in cisgen-
der women, but it may be acceptable 
to women who will not or cannot use 
pill-based HIV prevention strategies; a 
phase III clinical trial in pregnant peo-
ple is actively recruiting participants in 
sub-Saharan Africa. CAB-LA was found 
to be superior for prevention of HIV-1  
acquisition to daily oral TDF/FTC in the 
HPTN 083 and HPTN 084 trials. Clinical 
trials of a monthly oral islatravir tablet 
and a long-acting drug-eluting islatravir  
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implant are currently underway. The 
addition of long-acting lenacapavir 
monotherapy to failing ART regimens 
in heavily treatment-experienced peo-
ple with HIV resulted in a clinically 
significant and rapid decline in HIV-1 
RNA, making it an attractive option for 
PrEP in at-risk populations. 

This article was based, in part, on a web-
cast presented by Dr Raphael J. Landovitz in 
May 2021: https://youtu.be/xji7c9pRag0. This 
article was prepared by Dr Cambou and Dr 
Landovitz in August 2021. 

Financial affiliations with ineligible compa-
nies (formerly named “commercial interests” 
by the ACCME) in the past 24 months: Dr 
Cambou has no relevant financial affiliations 
to disclose. (Updated November 15, 2021) Dr  
Landovitz received honoraria and travel sup- 
port from Gilead Sciences, Merck & Co., Inc,  
and Roche. (Updated November 15, 2021)
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Individuals with HIV have higher risks 
for cardiovascular diseases (CVDs), 
including myocardial infarction (MI), 
heart failure, and pulmonary hyperten-
sion, than individuals without HIV.1-5 
As life expectancy has increased for 
individuals with HIV as a result of ef-
fective antiretroviral therapy (ART), the 
burden of diseases of aging, including 
CVDs, has increased among individu-
als with HIV.6-8 

There are several reasons for el-
evated CVD risk among people with  
HIV that reflect the diverse pathophys- 
iologies of CVDs. Diseases of the vas-
culature, such as MI, occur as a result 
of a combination of atherosclerosis 
and thrombosis. Meanwhile, heart fail-
ure reflects a final common pathway of 
different and often overlapping patho-
physiologies, ranging from the sequelae 
of MI to the toxic effects of drugs on 
the myocardium. Our understanding of 
HIV-associated CVD risks has improved 
greatly over the past decade and a 
half due to seminal epidemiologic and 
mechanistic studies. 
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Individuals with HIV have elevated risks for cardiovascular diseases (CVDs) 
ranging from myocardial infarction to heart failure. Our understanding of this 
heightened HIV-associated cardiovascular risk has evolved over the past 2 de-
cades. In the early era of antiretroviral therapy (ART), concern existed that 
ART was the primary driver of cardiovascular risk. However, it has become 
increasingly apparent that HIV-related viremia, immune dysregulation, and 
inflammation are primary drivers of HIV-associated cardiovascular risk, along 
with traditional cardiovascular risk factors such as tobacco smoking. Indeed, 
early and effective ART blunts risk for CVDs among individuals with HIV. De- 
spite these improvements in HIV-associated cardiovascular risk, questions re- 
main regarding how to optimally predict, prevent, and treat CVDs among 
individuals with HIV. Efforts are underway to define more precisely which 
diagnostic and therapeutic strategies will be most effective in curbing HIV-
associated CVDs. 

Keywords: HIV, cardiovascular disease, CVD, inflammation, atherosclerosis, 
heart failure, myocardial infarction
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HIV and Cardiovascular Disease: From Insights  
to Interventions
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Epidemiology of HIV-Associated 
Cardiovascular Diseases 

Studies in large cohorts comparing 
individuals with HIV with individuals 
without HIV have demonstrated ap-
proximately 50% higher risk for MI 
among individuals with HIV.3,9,10 This 
elevated risk remained after account- 
ing for demographic and clinical con- 
founding variables. Likewise, studies  
investigating heart failure have dem-
onstrated 50% or higher increased 
risk among individuals with HIV than 
among individuals without HIV, even 
after adjustment for key confound-
ing variables.2,4 Studies also suggest a 
mildly increased risk for stroke among 
individuals with HIV11 and a dramati- 
cally increased risk for pulmonary hy- 
pertension.12 

In the early ART era, prolonged ex-
posure to ART was hypothesized as 
a primary contributor to HIV-associ-
ated CVD risks. Indeed, there is some 
variability in the putative effects of 
individual antiretroviral drugs on CVD 

outcomes, including a potential mod-
est effect of abacavir on increasing 
MI risk.13,14 Nevertheless, more recent 
data suggest that the effects of ART 
on CVD are relatively small,15 particu-
larly compared with the problematic 
effects of uncontrolled HIV. Several 
studies from large cohorts indicate 
that HIV viremia and lower CD4+ cell 
counts are strongly associated with MI 
and heart failure risk.1-4 Taken together, 
along with clinical data suggesting that 
immediate (vs deferred) ART protects 
against MI,16,17 these data tilt the bal-
ance in favor of a net-cardioprotective 
effect of immediate and continuous 
ART.1 Of course, immediate and con-
tinuous ART remains the cornerstone 
of HIV therapy. Therefore, from both 
a CVD prevention standpoint and an 
overall HIV care standpoint, it is clear 
that early and continuous ART is essen-
tial to optimizing health outcomes for 
individuals with HIV. 

In addition to poor HIV control (ie,  
with HIV viremia) and immunologic pro- 
gression (marked by decreasing CD4+ 
cell count), there are other factors that 
may increase risk of CVD among in 
dividuals with HIV. Metabolic abnor- 
malities, including atherogenic dyslip-
idemia and body composition changes, 
are common among individuals with 
HIV. In the current era, increases in dys-
functional subcutaneous fat and visceral 
fat have been observed among people 
with HIV; these changes, in turn, are as-
sociated with atherosclerotic plaque.18 
Coinfection with hepatitis C virus or 
cytomegalovirus (CMV) reactivation 
may also contribute to HIV-associated 
CVD risk. Individuals with HIV smoke 
at a significantly higher rate than unin-
fected individuals; the MI attributable 
to smoking is considerably higher for  
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individuals infected with 
HIV than those without.19 
Finally, hypertension and 
high alcohol use may also 
contribute disproportion-
ately to HIV-associated 
CVD risk.1 

Mediators of 
Atherosclerosis and 
Thrombosis in HIV
Atherosclerosis and throm- 
bosis play central roles in 
the development of vascu- 
lar diseases and their clin- 
ical manifestations, includ- 
ing MI and stroke. Classi- 
cally, MIs occur when lipid-
rich, inflammatory plaque 
ruptures or erodes acutely, 
triggering overlying throm-
bus and vessel occlusion. 
In addition to these clas-
sic type I MIs, individuals 
with HIV are at heighten- 
ed risk for type II MIs, in 
which myocardial oxygen supply is 
inadequate relative to demand, trig-
gering myocardial injury. 

In this setting, investigators in several 
studies have observed increased levels 
of systemic and vascular inflammation, 
as well as increased platelet activation 
or aggregation, in individuals with HIV. 
A common finding across studies of 
individuals with HIV, as well as monkey 
models of HIV pathogenesis, is the cen-
trality of inflammation and immune  
activation to HIV-related CVD risk. In- 
dividuals infected with HIV have height-
ened levels of systemic inflammation 
and more subclinical atherosclerosis 
than uninfected individuals.1 These in-
clude elevated levels of soluble CD163 
and CD14, as well as common CVD-as-
sociated inflammatory markers such as 
interleukin-6, which are in turn associ-
ated with atherosclerosis and mortality. 
Treatment with ART reduces the levels 
of several of these markers, but some 
remain elevated despite ART. Likewise, 
individuals with HIV have elevated lev-
els of coagulation markers and tissue 
factor-expressing inflammatory mono- 
cytes, creating a functionally proco-
agulant state that has been associated 
with clinical thrombosis in HIV.20 

Mechanisms and Presentation of 
HIV-Associated Heart Failure 
Causes and presentations of heart fail-
ure are heterogeneous in the general 
population and for individuals with 
HIV. In the pre-ART era, heart failure 
was a recognized complication of ad-
vanced HIV and marked by viremia 
and progressive immune compromise, 
along with global myocardial dysfunc-
tion and often inflammation. With 
widespread uptake of ART, the causes 
and manifestations of heart failure in 
individuals with HIV have likewise ex-
panded (Figure 1). 

Individuals with persistent HIV vi- 
remia, immune progression, and op- 
portunistic infections may still experi-
ence HIV-associated cardiomyopathy 
marked by severe systolic dysfunction 
in the absence of obstructive coronary 
artery disease. Furthermore, viremia 
and immune progression still play a role 
in less overt cardiomyopathy and heart 
failure, as each are associated with dia-
stolic dysfunction among individuals 
with HIV. Yet, with the increasing bur-
den of coronary artery disease and MI 
among individuals with HIV, ischemic 
etiologies of heart failure, driven by 

post-MI myocardial scarring and po-
tential microvascular dysfunction, have 
become increasingly common. Toxic 
etiologies of myocardial dysfunction 
and heart failure also play an outsized 
role in HIV-related heart failure given 
the higher rates of myocardial-toxic 
drug use (eg, methamphetamines) 
among individuals with HIV. 

More subtle manifestations of heart 
failure in the absence of systolic dys-
function also occur in HIV, as individuals 
with HIV have higher risks for heart 
failure with preserved ejection fraction 
than individuals without HIV. This is 
likely due to a combination of factors, 
including but not limited to myocardial 
inflammation, fibrosis, microvascular is- 
chemia, and myopericardial fat deposi- 
tion. Indeed, several studies using car- 
diac magnetic resonance imaging, com- 
puted tomography, and positron emis-
sion tomography have demonstrated  
that individuals with HIV have more 
myocardial inflammation, fibrosis, and 
steatosis than matched control indi-
viduals without HIV.1 These subclinical 
changes in cardiac tissues are known 
to be associated with myocardial injury 
and dysfunction. 

Mechanisms of
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Figure 1. Conceptual model of the proposed mechanisms of heart failure in HIV. Adapted from Feinstein et al.1
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Individuals with HIV Who are Treated and Virally Suppressed

Age 40-75 
years?

Benefits/risks of lipid- 
lowering therapy uncertain

Risk may not be greater 
than calculated ASCVD risk

Contemporary studies suggest  
that people with promptly  

treated HIV without sustained vire-
mia or immunosuppression  
may not have significantly  

elevated ASCVD risk

Risk may be greater than  
calculated ASCVD risk

Consider adjusting risk upward.  
Studies generally demonstrate 1.5  
to 2-fold greater risk for ASCVD in  

persons with HIV, particularly if there  
 is a history of prolonged viremia,  

delayed ART initiation, and/or  
low CD4+ cell count

High Risk for ASCVD?
Determination of high risk may be based on any of the following:

10-year ASCVD risk ≥7.5% (including potential upward adjustment  
of estimate if HIV-related CVD risk enhancing factors are present)

If using alternative models, high-intermediate or greater risk: 
D:A:D: 5-year CVD risk ≥3.5% 

Framingham: 10-year CVD risk ≥10% 
or 

Selected general ASCVD risk guidelines*
• Family history of early MI or stroke (men <55 years, women < 65 years) 
• Persistently elevated LDL-C ≥160 mg/dL (≥4.1 mmol/L) 
• Chronic kidney disease, pre-eclampsia, premature menopause 
• Subclinical atherosclerosis (arterial plaque; CAC >0; ABI <0.9) 
•  In selected individuals (if measured): Lp(a) >50 mg/dL (>125 mmol/L):  

hs-CRP ≥2.0 mg/L; apoB ≥130 mg/dL

*adapted from 2018 ACC/AHA Guidelines22

High-Risk Approach
Consider referral to cardiologist; patient- 

clinician discussion about benefit versus risk;  
patient preference

 Lifestyle Optimization
(Particularly smoking cessation)

Lipid-Lowering Drug Therapy 
Atorvastatin 10-80 mg* 
Rosuvastatin 5-40 mg* 

Pitavastatin 2-4 mg

Statin Dosing: Start Low, Go Slow 
Decrease dose or discontinue if severe myalgia 
or unexplained muscle weakness, LFTs >3 times 
the upper limit of normal, or CK >10 times the 

upper limit of normal 

*Exercise caution due to drug interac-
tions at high end of dose range; consider 
if very high risk or known CAD. If familial 

hypercholesterolemia. Severe statin intoler-
ance, or insufficient response to statin as 

determined by clinician: consider ezetimibe 
with or without PCSK9 inhibitor on an 

individual basis.

Low-to-Moderate–Risk Approach

 Lifestyle Optimization
(Particularly smoking cessation)

and

Yearly Reassessment of Risk 
Consider high-risk approach if patient/clinician  
discussion determines potential benefit exceeds  

risk and patient prefers high-risk approach

YESNO

Assess ASCVD Risk
Using ACC/AHA ASCVD Risk Estimator or alternative (such as D:A:D or Framingham 

CVD Risk Estimation Model)

NO

• Age ≥21 years with clinical ASCVD (prior MI, angina, stroke, or CVD equivalent such as peripheral arterial disease)? 
• Age ≥21 years LDL-C ≥190 mg/dL (untreated)? or 
• Age 40-75 years with diabetes?

NO

YES

NO

Figure 2. A pragmatic approach to atherosclerotic CVD risk stratification, prevention, and therapy for individuals with HIV. Adapted from 
Feinstein et al1 and 2018 ACC/AHA guidelines.22  Abbreviations: ABI, ankle brachial index; ACC, American College of Cardiology; AHA, 
American Heart Association; apoB, apolipoprotein B-100; ASCVD, atherosclerotic cardiovascular disease; CAC, coronary artery calcium; CK, 
creatine kinase; CVD, cardiovascular disease; D:A:D, Data collection on Adverse events of anti-HIV Drugs; hs-CRP, high-sensitivity C-reactive 
protein; LDL-C, low-density lipoprotein cholesterol; LFT, liver function test; Lp(a), lipoprotein (a); MI, myocardial infarction;  PCSK9, proprotein 
convertase subtilisin/kexin type 9. 

HIV-Related CVD Risk-Enhancing Factors?
Any of the following:

• History of prolonged HIV viremia or delay in ART initiation
• Low current or nadir CD4+ count (<350 cells/μL) 
• HIV treatment failure or nonadherence 
• Metabolic syndrome, lipodystrophy/lipoatrophy, fatty liver disease 
• Hepatitis C virus coinfection

YES
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Cardiovascular Disease Risk 
Stratification, Prevention, and 
Therapy for Individuals with HIV

Epidemiologic and mechanistic stud-
ies have advanced our knowledge of  
the scope and causes of CVDs in indi-
viduals with HIV. However, there are 
relatively sparse data to practically 
guide cardiovascular risk stratification, 
prevention, and treatment for individu-
als with HIV who are effectively treated 
with ART. Despite the limitations of 
these data and absent large-scale trial 
data for CVD prevention and treatment 
during effective ART, there are certain 
consistent findings on HIV-associated 
CVD risk that may help inform practi-
cal approaches.. 

The clinical data on CVD-preventive 
stratagies among individuals with HIV 
are relevant in this regard. Over the 
past 2 decades, numerous small stud-
ies have evaluated the effects of statin 
use on various subclinical markers of 
inflammation and atherosclerosis for 
individuals with HIV.21,22 Results of 
these studies on arterial inflammation 
have not been consistent, although 
statins do appear to reduce select in-
flammatory markers and, as expected, 
reduce atherogenic lipid levels (eg, low 
density lipoprotein cholesterol) in in-
dividuals with HIV. Questions related 
to the efficacy of statins in preventing 
hard atherosclerotic coronary artery 
disease endpoints in individuals with 
HIV will be answered with more clarity 
by the REPRIEVE (Randomized Trial to 
Prevent Vascular Events in HIV) study. 
REPRIEVE randomly assigned individ-
uals with HIV at low to moderate risk 
for atherosclerotic CVD to pitavastatin 
or placebo. Enrollment of more than 
7500 individuals with HIV is complete 
and follow-up is ongoing. 

Compared with statins, even less 
clarity exists regarding other potential 
CVD preventive stratagies for individu-
als with HIV. Ongoing studies (not yet 
powered for clinical endpoints) are 
evaluating the role of proprotein con-
vertase subtilisin/kexin type 9 (PCSK9) 
inhibitors for individuals with HIV. 
More data are likewise needed related 
to antithrombotic therapy among in-
dividuals with HIV, who have elevated 
risks for thrombosis. Mechanistic and 

biomarker studies suggest that aspirin 
may not be as effective an antiplate-
let agent for individuals with HIV than 
for uninfected individuals, but further 
study and clinical correlations related to 
aspirin and other antithrombotic thera-
pies in HIV are needed. 

Other anti-inflammatory therapies  
for individuals with HIV are also of  
interest. These include therapies that 
target the gut to reduce microbial tran-
location and gut inflammation, which 
have not consistently affected biomark-
ers of inflammation among individuals 
with HIV. Other therapies tested include 
canakinumab, an interleukin-1-beta  
antagonist that reduced inflammatory 
markers and reduced arterial and bone 
marrow inflammation in a small study 
of individuals with HIV, and methotrex-
ate, which did not affect inflammatory 
markers but modestly reduced CD8+ 
T-cell counts in individuals with HIV. 
The efficacy and ultimate clinical appli-
cability of these options remain under 
investigation. 

In the absence of large-scale clini-
cal trial data powered for hard CVD 
endpoints, interim guidance related 
to CVD risk stratification, prevention, 
and treatment for individuals with HIV 
is based on extrapolation of clinical 
and mechanistic data. Regarding risk 
stratification, several studies indicate 
that traditional CVD risk estimation 
tools consistently underestimate CVD 
risk among individuals with HIV. This 
heightened risk is largely attributable 
to HIV-related CVD risk-enhancing fac-
tors such as prolonged HIV viremia, low 
current or nadir CD4+ cell count, coin-
fection (eg, with hepatitis C virus), and 
the presence of lipid distribution ab-
normalities. However, for those who 
are treated promptly and who do not  
experience these HIV-related risk en- 
hancers, HIV-related increases in CVD 
risk are modest. Accordingly, the Amer- 
ican Heart Association’s scientific state-
ment on HIV-1 recommended adjusting 
predicted CVD risk upwards by 1.5-fold 
to 2-fold for individuals with HIV who 
have HIV-related risk enhancers (Fig-
ure 2). In the absence of compelling 
data otherwise, risk-based approaches 
to CVD-preventive therapy for individu-
als with HIV is recommended, with the  

understanding that as CVD risk in-
creases, the absolute and net benefit 
of statin therapy for CVD prevention 
likewise increases. 

Conclusion

As life expectancy among individuals 
with HIV has increased, noncommu-
nicable conditions such as CVDs have 
become more common for individuals 
aging with HIV. Several HIV-related fac-
tors increase CVD risk, with chronic 
inflammation and immune dysregula- 
tion playing a key role. Limited large-
scale clinical trial data exist to guide 
HIV-specific CVD prevention and ther- 
apy, highlighting the importance of fur- 
ther clinical and mechanistic study in 
this area. 

This article was based, in part, on a web-
cast presented by Dr Matthew J. Feinstein in 
June 2021: https://youtu.be/__CaWrGD9r2U. 
This article was prepared by Dr Feinstein in 
July 2021. 
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Antiretroviral therapy (ART) has improv- 
ed outcomes for individuals with HIV, 
and HIV-related deaths have continued  
to decline (Figure 1).1 In the D:A:D (Data 
Collection on Adverse Events of Anti-
HIV Drugs) study, a reduction in AIDS-
related deaths was observed along with  
improved CD4+ cell counts from 1999 
to 2011, although deaths due to non–
AIDS-related cancers increased during 
this period.2 In a study from the Kai-
ser Permanente group, life expectancy 
from 2000 to 2016 among individuals 
with HIV approached that of individu-
als without HIV; however, those with 
HIV continued to experience more co- 
morbidities than those who did not 
have HIV.3 As people with HIV age, pri-
mary care becomes an increasingly  
important element of their care.

Understanding the causes of mor-
bidity and mortality in older people 
with HIV is central to HIV primary care. 
Common comorbidities of HIV infec-
tion are listed in Table 1. It is incumbent 
on infectious diseases programs and 
HIV clinics to develop protocols for 
screening for common comorbidities 
in patients with HIV. The US Preventive 
Services Task Force (USPSTF) and the 
Infectious Diseases Society of America 
(IDSA) each provide detailed guidance 
on screening for people with HIV,4,5 in- 
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cluding for various cancers, osteopo-
rosis, and prevention of falls. 

Cancer Screening 

People with HIV have a higher risk for  
HIV-related and non–HIV-related can-
cers than the general population.6 In  
a study that compared individuals with  
HIV from 2 separate cohorts with in- 
dividuals from the Surveillance, Epide- 
miology, and End Results (SEER) Pro- 
gram from the National Cancer Insti- 
tute, individuals with HIV had statisti-
cally higher levels of various cancers 
(Table 2).7 Strategies that HIV care 
clinicians can implement for cancer 
screening in their patients are shown in 
Table 3.

Colorectal Cancer

The USPSTF recom-
m e n d s  c o l o re c ta l 
screening for all adults 
aged 50 to 75 years 
(grade A recommen-
dation), as well as for  
those aged 45 to 49 
years (grade B rec-
ommendation) and  
for selected individ-
uals aged 76 to 85 
years based on overall 
health, prior screen-
ing, and preferences 
(grade C recommen-
dation).8 Suggested 
screening methods in- 

clude stool-based tests (eg, fetal occult 
blood or fecal immunochemical test) 
or direct visualization (eg, computed 
tomography [CT] colonography, flex-
ible sigmoidoscopy, or colonoscopy).

Lung Cancer

Lung cancer is more common in people 
with HIV when compared with the gen-
eral population (Table 2), so adherence 
to screening guidelines is important. 
The USPSTF recommends lung cancer 
screening annually in all adults aged 50 
to 80 years with a 20 pack-year history 
of smoking who are current or former 
(within 15 years) smokers.9 Screening 
is performed via a low-dose CT scan of 
the chest. The USPSTF recommends 
that screening be discontinued after 15 
years without smoking, or if the indi-
vidual develops a health problem that 
substantially limits life expectancy or 
the ability and willingness to have cura-
tive lung surgery.

Breast and Cervical Cancers 

The IDSA recommends breast cancer 
screening at least every 2 years for 
individuals with HIV aged 50 to 75 
years. They also recommend cervi-
cal cancer screening beginning at age 
30 years, with a Papanicolaou (Pap) 
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test at the time of HIV diagnosis and 
repeated annually, and then every 3 
years if results are normal for 3 years 
consecutively. 

Anal Cancer

People with HIV also have a markedly 
increased risk of anal cancer. This has 
led to many programs performing anal 
cytologic screening and high resolu-
tion anoscopy to treat anal dysplasia 

in an attempt to reduce the incidence 
of anal cancer. This approach has been 
recently validated with the results from 
the ANCHOR (Anal Cancer/HSIL Out- 
comes Research) study, which is fund- 
ed by the National Institutes of Health 
(NIH) and is awaiting publication. This 
study will likely lead to stronger recom-
mendations regarding anal cytologic 
screening. 

Immunizations

Immunizations are an important part 
of primary care for older adults with 
HIV. The Centers for Disease Control  
and Prevention (CDC) and the US De- 
partment of Health and Human Ser-
vices provide guidance on appropriate 
dosing and frequency of available vac-

cines for individuals with 
HIV.10,11 An immunization 
schedule by vaccine type 
and age group is provided 
in Table 4. 

Influenza Vaccine

The high-dose influenza 
vaccine is more immuno-
genic in individuals aged 
65 years and older12 and 
in individuals with HIV.13 
Additionally, the high-dose 
influenza vaccine has been 
shown to provide better 
protection against labora-
tory-confirmed influenza 
than the standard-dose 
vaccine.14 In a study that 
compared the effective- 

ness of the high-dose inluenza vac-
cine and the standard-dose vaccine 
in preventing death, the high-dose 
vaccine was more effective during the 
2012 to 2013 influenza season; how-
ever, it was not more effective during 
the 2013 to 2014 season.15

COVID-19 Vaccine

Large cohort studies have reported 
a higher risk of mortality in people 
with HIV who develop COVID-19.16-21  
People with HIV often have other co- 
morbidities associated with risk for 
severe COVID-19, including older age, 
obesity, cardiovascular disease, lung 
disease, hypertension, diabetes, and 
cancer. The CDC has recognized HIV 
infection as one of the medical con-
ditions that increase risk for severe 
illness with COVID-19, and in 2021 the 
organization added a recommendation 
that everyone who is aged 12 years 
and older should receive the COVID-19 
vaccine.10 Recent CDC data in the gen-
eral population indicated the Moderna 
vaccine to be better than the Pfizer vac-
cine, which is considered better than 
Johnson & Johnson, although we do 
not have comparative data in people 
with HIV.22 Of note, people taking ART 
with well-controlled HIV were included 
in the phase III trials of the Moderna, 
Pfizer, and Johnson & Johnson vac-
cines, but complete data from these 
trials on immunogenicity, efficacy, and 
safety in people with HIV are not yet 
available. Although none of the COVID-
19 vaccines currently available are  
live vaccines, people with HIV who 

Table 2. Relative Risk of Cancer in Individuals With 
HIV Compared With the General Population 

Type of cancer Standardized rate ratio 
(95% confidence interval)

Anal cancer 42.9 (34.1 – 53.3)

Vaginal cancer 21 (11.2 – 35.9)

Hodgkin lymphoma 14.7 (11.6 – 18.2)

Liver cancer 7.7 (5.7 – 10.1)

Lung cancer 3.3 (2.8 – 3.9)

Melanoma 2.6 (1.9 – 3.6)

Oropharyngeal cancer 2.6 (1.9 – 3.4)

Leukemia 2.5 (1.6 – 3.8)

Colorectal cancer 2.3 (1.8 – 2.9)

Renal cancer 1.8 (0.4 – 0.8)

Adapted from Patel et al.7

Table 1. Common Comorbidities in 
Older Individuals With HIV

• Alcohol use

• Bipolar disorder

• Depression

• Diabetes

• Drug use

• Heart disease

• Hepatitis B

• Hepatitis C

• Human papillomavirus infection, 
syphilis, and other sexually transmitted 
infections

• Hyperlipidemia

• Hypertension

• Non–AIDS-related cancers

• Osteoporosis

• Tobacco use

• Tuberculosis

Table 3. Strategies for Cancer Screening and Prevention in an HIV Program

Type of cancer Prevention strategy

Lung Tobacco counseling, low-dose chest computed tomography scanning

Oral Oral exam

Anal Rectal exam, anal cytology

Prostate Rectal exam, prostate-specific antigen testing discussion

Cervical Pelvic exam, cervical cytology, human papillomavirus testing

Colorectal Rectal exam, fecal occult blood testing, colonoscopy

Melanoma Periodic skin exam, sun exposure counseling

Liver Hepatitis B vaccine, hepatitis B and C treatment if applicable, abdominal ultra-
sound, computed tomography scan for surveillance
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are taking ART and have CD4+ cell 
counts in normal ranges respond well 
to live vaccines, so there is potential for 
this to hold true with COVID-19 vac-
cines in the future.11 People with HIV 
who have advanced disease and are 
immunocompromised may have a re- 
duced response to vaccines but are 
also at greater risk for severe COVID- 
19. For patients with advanced HIV in- 
fection (eg, CD4 <200 cells/µL) or un- 
treated HIV infection, a third dose of 
the mRNA vaccine is recommended 
at least 28 days after the receipt of the 
first 2 doses of either of the mRNA vac-
cines. People with HIV are now eligible 
for boosters of the COVID-19 vaccine 6 
months after the primary series of the 
mRNA vaccines or 2 months after the 
primary immunization with the John-
son & Johnson vaccine. The booster 

can either be the same vaccine previ-
ously received (a homologous booster) 
or a different COVID-19 vaccine (a het-
erologous booster).

Summary 

Life expectancy continues to improve 
for people with HIV, but comorbidities 
continue to play a large role in mor-
bidity and mortality, making primary 
care crucial for this population. Many 
of the USPSTF recommendations are 
particularly important for older people 
with HIV, including updated guidelines 
for lung and colorectal cancer screen-
ing. Immunizations are also important 
in older people with HIV, with the role 
of COVID-19 vaccination continuing to 
evolve as more data become available.
 

Presented by Dr Johnson in June 2021. First 
draft prepared from transcripts by Rachel 
Lastra. Reviewed and updated by Dr Johnson 
in October 2021. The presentation can be 
viewed here: https://youtu.be/10B4SabySLU.
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(Updated: November 23, 2021) 
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