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Acute HIV infection is defined as the earliest phase of infec-
tion following acquisition of virus and before seroconversion 
(ie, the period in which the patient is HIV RNA positive and 
antibody negative). The duration of this phase varies depend-
ing on the diagnostic assays used to detect infection. Acute 
HIV infection is characterized by a markedly elevated peak 
viral load in blood and genital secretions. Screening for acute 
HIV infection is not routinely performed, primarily because 
of difficulties in case finding and cost of the diagnostic as-
says. Diagnosis of acute HIV infection is dependent on di-
rect detection of virus through testing for the p24 antigen 
or increasingly through nucleic acid testing (or test; NAT), 
although there are currently no point-of-care HIV NATs ap-
proved by the US Food and Drug Administration (FDA) for 
HIV diagnosis, and the only FDA-approved diagnostic assay 
for detecting the p24 antigen has poor sensitivity for detect-
ing acute HIV infection.1 

Importance of Diagnosing Acute HIV Infection

Data vary regarding the influence of acute HIV infection on  
HIV transmission, but it has been estimated that 25% to 50% 
of HIV transmission is associated with sexual exposure to 
an individual with acute infection.2-4 Plasma viral load is the 
greatest predictor of HIV transmission risk, with higher viral 
load associated with higher risk of transmission. However, 

Dr Little is Professor of Medicine at the University of California San 
Diego.

Diagnosis of acute HIV infection is important for accurate 
estimation of HIV incidence, identifying persons who are 
unaware of their HIV infection, and offering immediate 
treatment and risk-reduction strategies. The higher viral 
loads associated with acute HIV infection are associated 
with an increased risk of transmission. Current treatment 
recommendations are the same for acute and established 
infections. Studies of acute HIV infection indicate that ini- 
tiation of antiretroviral therapy during this period may 
allow greater recovery of CD4+ T-cell count and function 
and may result in a smaller latent viral reservoir and a 
skewing of infection away from central memory CD4+ T  
cells toward shorter-lived transitional memory CD4+ T cells.  
This article summarizes a presentation by Susan J. Little, 
MD, at the IAS–USA continuing education program, Im- 
proving the Management of HIV Disease, held in Los An- 
geles, California, in April 2015.

Keywords: HIV, acute infection, transmission risk, CD4+ cell 
recovery, latent viral reservoir, memory CD4+ T cells, HIV cure

Perspective

Treatment of Acute HIV Infection and the Potential Role  
of Acutely HIV-Infected Persons in Cure Studies

the greater infectivity of persons with acute HIV infection 
may not be exclusively related to higher plasma viral load 
levels. Ma and colleagues demonstrated that plasma from 
macaques with acute simian immunodeficiency virus (SIV) 
infection was at least 750 times more infectious per virion 
than plasma from macaques with chronic SIV infection.5 This 
difference may be related in part to the absence of neutral-
izing antibodies in the acutely infected animals; the addition 
of heat-inactivated plasma to plasma from acutely infected 
macaques blocked infection. 

The laboratory screening algorithm to detect acute or 
chronic HIV infection published in 2014 recommends the use 
of a fourth-generation HIV-1/2 antigen/antibody combination 
assay to initiate HIV screening (Figure 1).6 A negative result 
on an antigen/antibody test indicates an absence of HIV in-
fection within approximately the last 17 days (ie, the window 
period for detection of HIV-1 p24 antigen, a structural pro-
tein product of the HIV-1 gag gene).7 Because a positive result 
on an antigen/antibody test does not differentiate antibody  
from antigen (only 2 fourth-generation assays were FDA ap- 
proved when the laboratory testing algorithm was being de- 
veloped in 2011), the sample is then tested using an HIV-1/2 
antibody differentiation immunoassay, which has replaced 
the Western blot from earlier testing algorithms, to differen-
tiate HIV-1 antibodies from HIV-2 antibodies. If results are 
negative for antibody, an NAT is performed, with a positive 
result indicating acute infection.

In contrast to the laboratory HIV screening algorithm, field-
based HIV screening methods rely primarily on point-of-care 
assays that do not typically detect acute HIV infection (the 
sensitivity of the HIV-1/2 antigen/antibody point-of-care com-
bination assay approved by the FDA in 2013 does not support 
its use for detection of acute HIV infection1). For example, a 
positive rapid antibody test result could be confirmed using 
a fourth-generation immunoassay followed by an HIV-1/2 an-
tibody differentiation immunoassay, but this algorithm would 
not detect acute HIV infection in persons who are HIV an- 
tibody negative. A challenge for field-based screening pro- 
grams that wish to identify persons with acute HIV infection 
is the decision regarding use of alternative testing for those  
who are antibody negative. The decision depends somewhat 
on the risk level of a population, the cost of the diagnostic 
assays, and the prevalence of acute infection in the popu-
lation (likely unknown in settings in which screening for 
acute infection has not been performed). Although there 
is 1 FDA-approved fourth-generation point-of-care assay, it 
is substantially less sensitive than the fourth-generation as-
says approved for use in the laboratory screening algorithm 
(Figure 1). The overall prevalence of HIV infection is not 
well correlated with the prevalence of acute infection, as 
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a South African study recently reported a 1.1% reduction in 
HIV incidence for every 1% increase in antiretroviral therapy 
coverage.12

Recommended antiretroviral regimens do not differ for 
treatment of acute and established HIV infections. Recom-
mended initial regimens are the integrase strand transfer 
inhibitor–based regimens of 1) dolutegravir, abacavir, and 
lamivudine (only in individuals who are negative for the 
HLA-B*5701 allele); 2) dolutegravir plus tenofovir disoproxil 
fumarate and emtricitabine; 3) elvitegravir, cobicistat, teno-
fovir disoproxil fumarate, and emtricitabine (only if baseline 
creatinine clearance >70 mL/min); 4) elvitegravir, cobicistat, 
tenofovir alafenamide, and emtricitabine (the fixed-dose 
combination of elvitegravir, cobicistat, emtricitabine, and te-
nofovir alafenamide was approved for use in antiretroviral 
therapy–naive persons in November 2015); and 5) raltegravir 
plus tenofovir disoproxil fumarate and emtricitabine; and the 
protease inhibitor–based regimen of ritonavir-boosted da- 
runavir plus tenofovir disoproxil fumarate and emtricitabine.9 
Genotypic drug-resistance testing is recommended regard-
less of whether antiretroviral therapy is initiated immediately 
or is deferred.10

In the SPARTAC (Short Pulse Antiretroviral Therapy at Sero- 
conversion) study, which investigated when to initiate treat- 
ment for newly HIV-infected persons (<6 months), 2 short-
course antiretroviral regimens of 12 weeks and 48 weeks 
were compared with no immediate treatment, the  standard 
of care at the time for this population.13 The primary end 
point was the combined measure of time to a CD4+ cell 
count of less than 350/μL or initiation of long-term antiretro-
viral therapy. The 48-week regimen (hazard ratio [HR], 0.63; 
P = .01) but not the 12-week regimen (HR, 0.93; P =.67) was 
associated with a significant delay in time to the primary end 
point compared with no immediate treatment. However, the 
delay in progression with the 48-week regimen was roughly 
equivalent to the time spent on treatment, arguing against 

any benefit to be gained by interrupt-
ing treatment. There was no evidence 
of adverse outcomes in terms of drug 
resistance or impaired CD4+ cell recov- 
ery after initiation of long-term antiret-
roviral therapy.

Researchers in San Diego, California,  
performed a retrospective study to de- 
termine if there is a crucial period fol-
lowing acute HIV infection during which  
initiation of antiretroviral therapy can 
maximize the potential for restoration  
of normal immune function.14 The study  
included 468 recently infected, anti-
retroviral therapy–naive individuals in 
whom CD4+ cell count trajectories were 
observed over 48 months during which 
some initiated therapy. An estimated 
date of infection was calculated for each 
participant using virologic and serologic 
data at time of presentation. A total of  

suggested by the yield of acute HIV screening programs in 
many international settings.8 Thus, a relatively low overall 
HIV prevalence does not indicate that screening for acute 
infection is unnecessary. There are many point-of-care NATs 
in development that may markedly simplify and improve 
point-of-care screening approaches for acute HIV infection.

Detection of acute HIV infection is crucially important 
for 1) accurate estimation of HIV incidence; 2) identifying  
persons who are unaware of their infection; 3) offering im- 
mediate treatment and risk-reduction strategies; 4) iden-
tifying HIV transmission hot spots (geographic regions with 
high HIV transmission rates); and 5) tailoring prevention ser-
vices to individual behaviors and risks associated with acute 
infection.

Treatment of Acute HIV Infection

According to current guidelines on antiretroviral therapy 
from the US Department of Health and Human Services and 
the IAS–USA, antiretroviral therapy is recommended for all 
HIV-infected individuals to reduce the risk of disease progres-
sion and to prevent HIV transmission.9,10 Persons initiating 
antiretroviral therapy should be willing and able to commit 
to treatment and should understand the benefits and risks of 
therapy and the importance of adherence.

Data on treatment as prevention demonstrate that earlier 
versus later initiation of antiretroviral therapy substantially 
reduces the risk of HIV transmission. Mathematical mod-
els of the impact of increasing use of antiretroviral therapy 
on population HIV incidence (new infections by country) fur-
ther support treatment as prevention as a strategy to reduce 
HIV transmission. Preliminary estimates from 53 low- and 
middle-income countries demonstrate a correlation be-
tween antiretroviral therapy coverage (the percentage of all 
people living with HIV infection who are receiving antiretro-
viral therapy) and population HIV incidence.11 Additionally, 

Figure 1. Laboratory screening algorithm for diagnosis of HIV infection. Ab indicates anti-
body; Ag, antigen. Adapted from Centers for Disease Control and Prevention.6 

If HIV-1 Abs 
detected only, this 
should be inter-

preted as positive 
for HIV-1 Abs

If HIV-2 Abs 
detected only, this 
should be inter-

preted as positive 
for HIV-2 Abs

If HIV-1 and HIV-2 Abs 
detected, this should  

be interpreted as 
positive for HIV Abs, 

undifferentiated

If result is nonreactive  
or indeterminate, a 

nucleic acid test  
should be performed

If result is positive for HIV-1 Abs, HIV-1 Ag, 
or HIV-2 Abs, an HIV-1/2 Ab differentiation 

immunoassay should be performed

If result is negative for HIV-1  
and HIV-2 Abs and the p24 Ag, 
no further screening needed

Fourth-generation HIV-1/2 
immunoassay performed

Positive result 
indicates acute 
HIV infection

Negative result indicates 
no HIV infection and a 
false-positive result on 
the initial immunoassay
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136 remained antiretroviral therapy naive for the duration  
of the study, and the remainder initiated therapy. Among 
those who did not initiate immediate therapy, mean CD4+ 
cell count spontaneously increased from approximately 500/
μL at baseline to approximately 750/μL in approximately 4 
months (a period during which natural immunologic recov- 
ery appeared to be occurring) followed by a progressive de-
cline (Figure 2). Outcomes were assessed in 6 groups, based 
on the timing of initiation of antiretroviral therapy and the 
CD4+ cell count at the time therapy was initiated. Individu-
als in groups 1 and 4 initiated therapy within 4 months of the 
estimated date of HIV infection, at CD4+ cell counts above 
500/μL and below 500/μL, respectively; those in groups 2 
and 5 initiated therapy between 4 months and 12 months 
after the estimated date of HIV infection, at CD4+ cell counts 
above 500/μL and below 500/μL, respectively; and those in 
groups 3 and 6 initiated therapy more than 12 months after  
the estimated date of HIV infection, at CD4+ cell counts 
above 500/μL and below 500/μL, respectively. A normal 
CD4+ cell count was defined as 900/μL or higher. Based on 
the hypothesis that initiation of antiretroviral therapy during 
this period might improve immunologic recovery, outcomes 
were compared among groups of individuals who exhibited 
durable viral suppression after initiation of therapy (Figure 3).  
Individuals who initiated therapy within 4 months of HIV 
infection at CD4+ cell counts above 500/μL exhibited a ro- 
bust early CD4+ cell response, and individuals who initiated  
therapy within 12 months of HIV infection at CD4+ cell 
counts above 500/μL eventually achieved similar CD4+ cell 
counts of 900/μL or greater. The individuals who initiated 
therapy within 4 months of HIV infection, but at a starting 
CD4+ cell count below 500/μL, demonstrated a statistically 
significantly lower potential for achieving a normal CD4+ cell 
count within the study period.

Overall, the study showed that the probability of achieving 
a CD4+ cell count above 900/μL while taking antiretroviral 
therapy was greatest for those who initiated therapy within  
4 months of the estimated date of HIV infection with a CD4+  
cell count of greater than 500/μL. Each month that anti-
retroviral therapy was delayed reduced the probability of 
achieving a normal CD4+ cell count by approximately 10%; 

the probability of achieving a normal CD4+ cell count was 
reduced by 94% if CD4+ cell count was below 500/μL at the 
time of initiation of antiretroviral therapy, regardless of the 
estimated date of HIV infection. Overall, less than 25% of an- 
tiretroviral therapy–naive individuals maintained a CD4+ 
cell count of 500/μL or higher for more than 12 months 
after their estimated date of infection.

Treatment of Acute Infection and HIV Cure

An unanswered question related to the timing of antiret-
roviral therapy during acute HIV infection is whether ear-
lier initiation of antiretroviral therapy might help limit the 
latent viral reservoir. Viral latency is established early and 
preferentially in nondividing and minimally activated cells. 
Only a small fraction of resting memory CD4+ T cells carry 
integrated viral genomes, and levels of latently infected cells 
remain relatively stable during antiretroviral treatment.15,16 
A subset of latently infected cells may persist indefinitely, 
even in individuals who initiate antiretroviral therapy during 
acute HIV infection.17

One case that initially raised hope of eradication or spon-
taneous control of the latent viral reservoir was that of the 
Mississippi baby.18 The baby’s mother was diagnosed with 
HIV infection during labor, and the newborn infant was found  
to be HIV infected at 30 hours of life. Antiretroviral treatment 
with zidovudine, lamivudine, and nevirapine was initiated at  
30 hours of life and at 1 week of life was switched to zidovu-
dine, lamivudine, and ritonavir-boosted lopinavir. The baby 
achieved an undetectable viral load at day 30 and maintained 
viral suppression during follow-up. The mother discontinued 
the child’s therapy sometime between 15 months and 18 
months, after which the infant continued to exhibit viral sup-
pression.  Unfortunately, the child’s HIV RNA level rebounded 
to 16,000 copies/mL at 27 months. In retrospect, single-copy 
levels of HIV RNA were observed at months 24 and 26 and 
HIV DNA was detected at 24 weeks. Thus, although the virus 
was not eradicated, this case does suggest that sustained 
virologic control might be achieved by very early initiation 
of antiretroviral treatment in at least some individuals even 
after interruption of therapy.

The VISCONTI (Viro-Immunological Sustained Control 
after Treatment Interruption) cohort comprises participants 
from French studies who exhibited posttreatment virologic 
control.19 To be considered posttreatment controllers, indi-
viduals had to be identified during acute HIV infection (before 
development of the immunoglobulin M antibody), had to 
initiate antiretroviral treatment within the first 3 months 
of infection, and had to continue treatment for at least 24 
months. A total of 14 individuals who had initiated antiret-
roviral therapy early, achieved rapid and sustained virologic 
suppression, and maintained durable suppression of vire-
mia for several years after stopping therapy were identified. 
Overall, these individuals had an undetectable viral load at 
a median of 3 months of antiretroviral therapy (0.5 months 
to <8 months) and a median duration of therapy of 36.5 
months. Most of these posttreatment controllers lacked the 

Months After Estimated Date of Infection
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CD4+ cell count declined 
to entry level amount 

Figure 2. Changes in CD4+ cell count following estimated diagno-
sis of HIV infection in individuals who did not initiate antiretroviral 
therapy. Adapted from Le et al.14
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protective HLA-B*5701 allele overrepresented in individuals 
who spontaneously control HIV. The viral reservoirs in the 
posttreatment controllers had lower total levels of HIV DNA 
than those found in individuals who did not exhibit post-
treatment control, with lower levels of integrated HIV in their 
naive CD4+ T-cell populations and a skewed distribution of 
infection toward shorter-lived transitional memory CD4+ T 
cells within the resting memory CD4+ cell population.

A similar finding regarding the potential skewing of in-
fection to shorter-lived memory CD4+ T cells was observed 
in the RV254/SEARCH010 study (a collaboration of the US 
Military HIV Research Program and the South East Asia Re-
search Collaboration with Hawaii [SEARCH]) in Thailand in 
which acutely HIV-infected participants initiate antiretroviral 
therapy at diagnosis of HIV infection.20 Initiation of antiretro-
viral therapy within 2 weeks of infection was associated with 
undetectable HIV DNA in long-lived memory CD4+ T cells 
in 100% of participants, compared with 63% of participants  
who initiated therapy at 2 weeks to 4 weeks and 0% of par-
ticipants who initiated therapy at 24 weeks or later. These 
findings suggest that earlier treatment limits persistence of 
virus in long-lived central memory CD4+ T cells. 

Conclusion

It is unclear whether or to what degree antiretroviral treat-
ment during acute HIV infection might lead to HIV cure. Most 
individuals are infected with a single viral variant or a few 
highly related variants, and ensuing viral genetic diversity 
in those who do not begin antiretroviral treatment makes 
attempts at immunologic interventions (eg, vaccines) and 
antiretroviral therapy more challenging. HIV-specific CD4+ 

cell responses may be preserved by early antiretroviral ther-
apy, and early therapy may result in diminished levels of 
persistent immune activation. Although HIV reservoirs may 
become smaller with earlier antiretroviral treatment, infec-
tion generally persists in memory CD4+ T cells. However, 
antiretroviral therapy during acute HIV infection may pro-
tect central memory CD4+ T cells from infection and may 
skew the distribution of latently infected cells to shorter-lived 
memory CD4+ T cells.17 Even if early antiretroviral treat-
ment cannot effect a cure, individuals treated during acute 
infection should prove the best candidates for HIV cure
interventions, because they have smaller viral reservoirs and
better-preserved immune systems than individuals who initi-
ate antiretroviral therapy later during infection.    

Presented by Dr Little in April 2015. First draft prepared from tran- 
scripts by Matthew Stenger. Reviewed and edited by Dr Little in Jan- 
uary 2016.
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When to Initiate Antiretroviral Therapy

Most current guidelines on antiretroviral therapy recommend 
antiretroviral therapy for all HIV-infected individuals to re-
duce the risk of disease progression and to prevent transmis-
sion of HIV.1-3 Results from 2 recently reported randomized 
trials—START (Strategic Timing of Antiretroviral Treatment) 
and TEMPRANO (Early Antiretroviral Treatment and/or Early 
Isoniazid Prophylaxis Against Tuberculosis in HIV-infected  
Adults)—provide definitive support for early initiation of anti- 
retroviral therapy.4,5 

From its inception, the START trial was somewhat con-
troversial in terms of whether a large randomized trial of 
early antiretroviral therapy was necessary given other avail-
able clinical data and in light of the remarkable benefit of 
therapy in preventing HIV transmission. In the trial, anti-
retroviral therapy–naive participants from around the world 
who had CD4+ cell counts above 500/μL were randomly 
assigned to receive immediate (n=2326) or deferred (n = 
2359) treatment (deferred until CD4+ count declined to less 
than 350/μL or until the development of AIDS).4 The study 
required use of an approved combination of antiretroviral 
medications from the US Department of Health and Human 
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Antiretroviral therapy is recommended for all patients  
with HIV infection. The benefit of immediate antiretro- 
viral therapy was confirmed by results from the START 
(Strategic Timing of Antiretroviral Treatment) trial, which 
showed a 57% reduction in risk for the composite end 
point of AIDS-related events, serious non–AIDS-related  
events, or death from any cause with immediate treat- 
ment in antiretroviral therapy–naive participants with  
CD4+ cell counts above 500/μL. Other changes in HIV  
care include the widespread adoption of integrase 
strand transfer inhibitor–based regimens. Considera- 
tions regarding when to initiate antiretroviral therapy, 
which initial regimens to use, and appropriate moni- 
toring of individuals taking antiretroviral therapy are 
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Antiretroviral Therapy for HIV Infection: When to Initiate 
Therapy, Which Regimen to Use, and How to Monitor 
Patients on Therapy

Services (DHHS) guidelines. The predominant regimen was  
a nucleos(t)ide analogue reverse transcriptase inhibitor (nRTI)  
backbone of tenofovir disoproxil fumarate (TDF) and em-
tricitabine plus efavirenz. Some protease inhibitors (PIs)
were used, and relatively few integrase strand transfer in-
hibitors (InSTIs) were used. As announced in a National
Institutes of Health press release in May 2015, the data and 
safety monitoring board for the trial recommended that 
participants in the deferred-initiation arm be offered anti- 
retroviral therapy on the basis of superiority of immediate  
treatment.6

The primary end point of the START trial was a composite 
of AIDS-related events (plus Hodgkin disease), serious non–
AIDS-related events (cardiovascular disease, end-stage renal 
disease, non–AIDS-related cancer), or death by any cause. 
Figure 1 shows time to first primary end point event in the 
immediate-treatment group and the deferred-treatment 
group (hazard ratio [HR], 0.43; P < .001); HRs for the vari-
ous end point components were 0.28 (P < .001) for serious 
AIDS-related events, 0.61 (P = .04) for serious non–AIDS-
related events, and 0.58 (P = .13) for death by any cause. 
Immediate treatment was associated with a significantly re-
duced risk for tuberculosis (HR, 0.29; P = .008) and Kaposi 
sarcoma (HR, 0.09; P = .02) and a numerically reduced risk 
for malignant lymphoma (HR, 0.30; P = .07), non–AIDS-
defining cancers (HR, 0.50; P = .09), and cardiovascular
disease (HR, 0.84, P = .65). Subgroup analyses showed that 
HRs for the primary end point always favored immediate 

Figure 1. Time to first primary end point (serious AIDS-related or  
non–AIDS-related event, including death) in individuals who received 
immediate versus deferred antiretroviral therapy in the START (Stra-
tegic Timing of Antiretroviral Treatment) trial. Adapted from Lun-
dgren et al.4 
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had CD4+ cell counts of 500/μL or higher. As shown in Fig-
ure 2, risk of death or severe HIV-related illness, the primary 
end point, was reduced with early antiretroviral therapy with 
or without isoniazid preventive treatment among those with 
CD4+ cell counts of 500/μL or higher.

The benefits of immediate antiretroviral therapy have now 
been demonstrated in large, randomized, international tri-
als. The data supporting a benefit to personal health are now 
as strong as the data supporting treatment as prevention. 
Country-specific and global guidelines on when to initiate 
antiretroviral therapy should soon be harmonized. It is sober-
ing that only an estimated 41% of the world’s 36.9 million 
persons with HIV infection are currently taking antiretroviral 
therapy.7 A statement from the DHHS on July 28 indicated 
that in light of the findings of the START and TEMPRANO tri-
als, the recommendation for initiating therapy in all patients 
regardless of pretreatment CD4+ cell count remains the 
same, with the strength of the recommendation upgraded 
to A1 for all HIV-infected persons.8 Among individuals with 
acute HIV infection, potential benefits of immediate anti- 
retroviral therapy include improved laboratory markers of  

antiretroviral therapy, with the effect being statistically signi- 
ficant in nearly all subgroups examined (Table 1).

Safety has been an issue in the debate over when to initi-
ate antiretroviral therapy. In START, immediate and deferred 
therapy had similar safety profiles: symptomatic grade 4 ad-
verse events occurred in 73 participants each in the groups 
that received immediate therapy and deferred therapy, un- 
scheduled hospitalizations occurred in 262 and 287 partici-
pants, respectively, and the rate of bacterial infections was 
lower in the group that received immediate therapy. Of note, 
the antiretroviral regimens used in the trial tended to be 
older regimens with relatively little use of integrase strand 
transfer inhibitors and may therefore have been associated 
with more frequent adverse events.

The TEMPRANO trial examined early antiretroviral ther- 
apy and isoniazid preventive treatment in African individuals 
with CD4+ counts below 800/μL who did not meet then- 
current World Health Organization guidelines for antiretro-
viral therapy.5 A total of 2056 participants were randomly 
assigned to receive deferred or immediate antiretroviral treat-
ment with or without isoniazid. Overall, 41% of participants  

Table 1. Subgroup Analysis for Primary End Point in the START Trial 

Subgroup Percentage  
in Group

Immediate  
Initiation of ART

 N (ratea)

Deferred 
Initiation of ART

 N (ratea)

Hazard Ratio P Value

Age  0.98
35 y

>35 y
48.8
51.2  

15 (0.43)
27 (0.78)

31 (0.91)
65 (1.85)

0.47
0.42

Sex 0.38
Male
Female

73.2
26.8

35 (0.66)
 7 (0.42)

74 (1.40)
22 (1.34)

0.47
0.31

Race 0.65
Black
White
Other

30.1
44.5
25.4

15 (0.82)
21 (0.63)
 6 (0.34)

28 (1.52)
53 (1.54)
15 (0.91)

0.57
0.40
0.37

Region 0.55
High income           
Low or moderate income

46.0
54.0

20 (0.56)
22 (0.65)

51 (1.42)
45 (1.35)

0.39
0.48

CD4+ cell count (baseline) 0.71
<600/μL
600/μL-800/μL
>800/μL

31.5
48.6
19.9

10 (0.44)
24 (0.70)
 8 (0.63)

35 (1.54)
46 (1.38)
15 (1.14)

0.28
0.50
0.56

HIV RNA level (baseline) 0.25
<5000 copies/mL              
5000-30,000 copies/mL    
>30,000 copies/mL           

31.8
35.5
32.5

12 (0.56)
13 (0.53)
17 (0.72)

18 (0.83)
36 (1.41)
42 (1.92)

0.66
0.38
0.37

Current smoker 0.93
Yes
No

31.9
68.1

18 (0.78)
24 (0.52)

43 (1.81)
53 (1.16)

0.43
0.44

10-year CVD risk scoreb 0.56
<0.8
0.8-3.6
>3.6

32.7
32.3
33.5

8 (0.35)
11 (0.48)
23 (1.00)

17 (0.77)
27 (1.23)
50 (2.05)

0.46
0.39
0.50

Abbreviations: ART, antiretroviral therapy; CVD, cardiovascular disease; START, Strategic Timing of Antiretroviral Treatment. Adapted from Lundgren et al.4

 aRate per 100 person-years.
 bRisk calculated using information from the Framingham Heart Study.
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disease progression, reduced severity of acute infection, re-
duced viral replication and better preservation of immune 
function, reduced size of the latent viral reservoir, and re-
duced risk of HIV transmission with reduction in viral load. 
Individuals with elite control of HIV infection—those who 
have a high CD4+ cell count and a low or undetectable vi-
ral load without antiretroviral treatment—may also benefit 
from antiretroviral therapy, as they still have chronic inflam-
mation caused by HIV infection that may increase their risk 
for comorbid conditions. In a recent study, after adjustment 
for demographic and clinical factors, individuals with elite 
control of HIV infection had higher rates of all-cause, cardio-
vascular, and psychiatric hospitalizations than persons with 
HIV infection controlled with antiretroviral therapy.9

Which Initial Antiretroviral Regimen to Use

Initial antiretroviral therapy typically consists of a 2-nRTI 
backbone with a third component of a nonnucleoside an-
alogue reverse transcriptase inhibitor (NNRTI), a PI, or an  
InSTI. Options include once-daily therapy, and different 
combinations are available that can help with adherence 
issues or insurance copays.

A number of recent trials have compared standard regi-
mens. One of these, the AIDS Clinical Trials Group (ACTG)  
5257 trial, was an open-label trial that compared ritonavir- 
boosted atazanavir, ritonavir-boosted darunavir, and raltegra-
vir, each with TDF and emtricitabine in approximately 1800 
individuals who were naive to antiretroviral therapy.9 At 96 
weeks, the group receiving raltegravir had superior outcomes 
compared with the other 2 groups, based on composite vi-
rologic and tolerability end points. Virologic failure occurred  
in 9% of the group receiving raltegravir, 15% of the group re- 
ceiving darunavir, and 13% of the group receiving atazanavir, 
and tolerability failure occurred in 1%, 5%, and 14%, respec- 
tively. Improved tolerability, as well as efficacy, has contributed 
to the wide adoption of InSTI-based regimens.

Current DHHS recommendations for initial antiretrovi-
ral therapy are shown in Table 2 and include 5 InSTI-based 
regimens. Although there are guidelines for initiation of anti-
retroviral therapy, choices should be tailored to the individual.

Table 3 shows some of the advantages and disadvantages 
of nRTIs, InSTIs, PIs, and NNRTIs in approved regimens. 
Of the 2 recommended nRTI backbones, TDF and emtric-
itabine have activity against hepatitis B virus, and some data 
indicate that this combination produces higher virologic re-
sponse rates than abacavir and lamivudine when combined 
with ritonavir-boosted atazanavir or efavirenz in individu-
als with a baseline HIV RNA level of 100,000 copies/mL or 
higher. TDF and emtricitabine are available in a single-pill 
formulation with efavirenz, rilpivirine, or cobicistat-boosted 
elvitegravir, and abacavir and lamivudine are available in a 
single-pill formulation with dolutegravir. In 2015, a cofor-
mulation of a new form of tenofovir (tenofovir alafenamide 
[TAF]) with emtricitabine and cobicistat-boosted elvitegravir  
was approved by the US Food and Drug Administration (FDA).

Nephrotoxic effects are a concern with tenofovir use. In a 
recently reported retrospective analysis of the D:A:D (Data 
Collection on Adverse Events of Anti-HIV Drugs) cohort, cu- 
mulative exposure to TDF as well as to ritonavir-boosted ata-
zanavir or ritonavir-boosted lopinavir was associated with 

Table 2. Recommended and Alternative Regimens for Initial 
Antiretroviral Therapy From the US Department of Health 
and Human Services 

Recommended Regimens

InSTI-based regimens
–  Dolutegravir, abacavir, and lamivudinea (only for individuals who test 

negative for the HLA-B*5701 allele)
–  Dolutegravir plus TDF and emtricitabinea

– Cobicistat-boosted elvitegravir, TDF, and emtricitabinea (only for indi-
viduals with a pretreatment estimated CrCl 70 mL/min)

– Cobicistat-boosted elvitegravir, TAF, and emtricitabinea

– Raltegravir plus TDF and emtricitabinea

PI-based regimen

–  Ritonavir-boosted darunavir plus TDF and emtricitabinea

Alternative Regimens

NNRTI-based regimens
–  Efavirenz, TDF, and emtricitabinea

– Rilpivirine, TDF, and emtricitabinea (only for individuals with a pretreat-
ment HIV RNA level <100,000 copies/mL and a CD4+ cell count >200 
cells/μL)

PI-based regimens
– Cobicistat-boosted atazanavir plus TDF and emtricitabinea (only for 

individuals with a pretreatment estimated CrCl 70 mL/min)
–  Ritonavir-boosted atazanavir plus TDF and emtricitabinea

– Cobicistat- or ritonavir-boosted darunavir plus abacavir and lamivudinea 
(only for individuals who test negative for the HLA-B*5701 allele)

–  Efavirenz, TDF, and emtricitabinea

Abbreviations: CrCl, creatinine clearance; InSTI, integrase strand transfer 
inhibitor; NNRTI, nonnucleoside analogue reverse transcriptase inhibitor; 
PI, protease inhibitor; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil 
fumarate. Adapted from US Department of Health and Human Services.1

 aLamivudine and emtricitabine may be substituted for one another.

Figure 2. Risk for primary end point in individuals with a baseline 
CD4+ cell count of 500/μL or higher in the TEMPRANO (Early Antiret-
roviral Treatment and/or Early Isoniazid Prophylaxis Against Tubercu-
losis in HIV-infected Adults) trial. ART indicates antiretroviral therapy; 
IPT, isoniazid preventive therapy. Adapted from Danel et al.5
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Table 3. Advantages and Disadvantages of Antiretroviral Drugs 

Drug Class/Name Advantages Disadvantages

nRTIs

TDF and emtricitabine Coformulated with efavirenz, rilpivirine, or cobicistat-boosted 
elvitegravir in single-tablet regimens
Activity against hepatitis B virus
Better virologic responses than abacavir and lamivudine with 
baseline HIV RNA level of 100,000 copies/mL when combined 
with ritonavir-boosted atazanavir or efavirenz

Nephrotoxic effects
Decreases bone mineral density more than other regimens

   TAF and emtricitabine Rates of renal insufficiency and decreased bone mineral density 
seen with TAF are less than those observed with TDF

Abacavir and lamivudine Coformulated with dolutegravir in a single-tablet regimen Cardiovascular risk in some studies
Hypersensitivity in individuals who test positive for the HLA-
B*5701 allele

InSTIs

Dolutegravir Once-daily dosing
May have a higher barrier to resistance than elvitegravir or 
raltegravir
Coformulated with abacavir and lamivudine
No food requirement
No interactions with cytochrome P450 3A4

Inhibits renal tubular secretion of creatinine and can increase serum 
creatinine without affecting glomerular function

Cobicistat-boosted 
elvitegravir

Coformulated as a single-tablet regimen with TDF or TAF and 
emtricitabine
Once-daily dosing

Cobicistat inhibits active tubular secretion of creatinine and can 
increase serum creatinine without affecting glomerular function
Drug-drug interactions

Raltegravir Compared with other InSTIs, has longest postmarketing experi-
ence
No food requirement
No interactions with cytochrome P450 3A4

Twice-daily dosing
May have a lower genetic barrier to resistance than regimens that 
contain boosted PIs or dolutegravir

PIs

Ritonavir- or cobicistat-
boosted atazanavir

Once-daily dosing
Boosted PI with a higher barrier to resistance
Atazanavir is coformulated with cobicistat

Indirect hyperbilirubinemia
Food requirement
Nephrolithiasis and cholelithiasis
Drug-drug interactions

Ritonavir- or cobicistat-
boosted darunavir

Once-daily dosing
Boosted PI with a higher barrier to resistance
Darunavir is coformulated with cobicistat

Food requirement
Gastrointestinal adverse effects
Drug-drug interactions

Ritonavir-boosted 
lopinavir

Only PI coformulated with ritonavir
Once- or twice-daily dosing
No food requirement

Requires 200 mg of ritonavir daily
Possible increased risk of myocardial infarction
Drug-drug interactions

NNRTIs

Efavirenz Once-daily dosing
Coformulated with TDF and emtricitabine
Long-term clinical experience
Efavirenz-based regimens (except for efavirenz plus abacavir and 
lamivudine) have well-documented efficacy in individuals with 
high HIV RNA levels

Transmitted drug resistance more common than with PIs or InSTIs
CNS-related adverse effects, including depression and suicidality 
(in some studies)
Lower barrier to resistance than PIs or InSTIs
Drug-drug interactions

Rilpivirine Once-daily dosing
Coformulated with TDF and emtricitabine
Compared with efavirenz, fewer discontinuations for CNS-related 
adverse effects, fewer lipid-related effects, and fewer rashes

Not recommended for individuals with pretreatment HIV RNA 
levels >100,000 copies/mL or CD4+ cell counts <200/μL 
Transmitted drug resistance more common than with PIs or InSTIs
Food requirement
Drug-drug interactions

Abbreviations: CNS, central nervous system; InSTI, integrase strand transfer inhibitor; NNRTI, nonnucleoside analogue reverse transcriptase inhibitor; 
nRTI, nucleoside analogue reverse transcriptase inhibitor; PI, protease inhibitor; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate. Adapted 
from US Department of Health and Human Services.1
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risk of chronic kidney disease, although risk decreased over 
time when TDF was stopped.10 The new formulation of TAF 
has been associated with a lower rate of chronic kidney dis-
ease and loss of bone density when compared with TDF.11 

Increased cardiovascular risk has been observed in some 
studies of abacavir and lamivudine. A recent report from the  
North American AIDS Cohort Collaboration on Research and  
Design (NA-ACCORD) showed an increased risk of myocar- 
dial infarction when abacavir had been recently used.12 In- 
dividuals who test positive for the HLA-B*5701 allele have an 
approximately 50% risk of having a hypersensitivity reaction 
to abacavir.

Among InSTIs, now the most common class of drugs used 
with an NRTI backbone for initial antiretroviral therapy, do-
lutegravir and elvitegravir have the advantage of once-daily 
dosing, with raltegravir being dosed twice daily. Cobicistat, 
a boosting agent currently available in a single-tablet formu- 
lation with elvitegravir, and dolutegravir can inhibit renal 
tubular secretion of creatinine, resulting in elevation of se-
rum creatinine without any effect on glomerular function. 
This effect should not be confused with the nephrotoxic ef-
fects observed with TDF use, for example. 

PI-based regimens are now used less frequently, although 
cobicistat is available in coformulations with darunavir and 
atazanavir. NNRTI-based regimens are available in single-
tablet formulations. However, efavirenz is associated with 
higher rates of transmitted drug resistance than PI- or InSTI-
based regimens and is also associated with central nervous 
system–related adverse effects.

Risk of transmitted drug resistance should be consid-
ered when selecting initial antiretroviral therapy. A study 
sponsored by the Centers for Disease Control and Preven-
tion assessed the prevalence of drug resistance in cases of 
newly diagnosed HIV infection from 2007 to 2010 in 10  
surveillance areas: Chicago, Illinois; Colorado; Florida; Los 
Angeles, California; Louisiana; Michigan; New York; Seattle, 
Washington; South Carolina; and Texas.13 Infections were 
classified as recent or established based on serologic tech- 
niques. Among 3904 recent cases, any transmitted drug re- 
sistance was found in 17.9%, NNRTI-associated resistance in  
10.5%, nRTI-associated resistance in 7.0%, and PI-associated  
resistance in 4.5%. Among 11,963 established cases, any 
transmitted drug resistance was found in 15.5%, and NNRTI-, 
nRTI-, and PI-associated resistance were found in 7.3%, 6.5%,  
and 4.4%, respectively.  

In a study that examined baseline clinical samples from 
studies of antiretroviral therapy–naive participants predom-
inantly in the United States and Western Europe in 2000, 
2003, and 2013, NNRTI-associated resistance increased from 
1.9% to 7.8% and nRTI-associated resistance declined slightly 
from 2.7% to 2.2%.14 Thus far, InSTI-associated resistance has  
been infrequent; in the samples from 2013, drug resistance– 
associated mutations were found in only 1 of 1617 samples. 

Data from New York State indicate an increase in the 
rate of any transmitted drug resistance from 17% in 2006 
to 24% in 2013.15 Data from San Diego, California, for 1996 
to 2013 indicate an overall prevalence of transmitted drug 

resistance of 16.2%, consisting of predominantly NNRTI-as-
sociated resistance (10.1%), with prevalence increasing over 
time.16 Rates of resistance to PIs and nRTIs have remained 
relatively unchanged. Resistance to 2 and 3 drug classes has 
been seen in 4.8% and 0.9% of individuals, respectively.

Promising new antiretroviral drugs include TAF, a teno-
fovir prodrug associated with lower risk of bone loss and  
nephrotoxic effects than the current TDF formulation. As  
mentioned above, the first coformulation with TAF was re-
cently approved by the FDA. Additional coformulations 
with TAF are likely to be approved in the near future. The 
investigational, once-daily, NNRTI doravirine is effective 
against virus with the K103N NNRTI resistance–associated 
mutation. A coformulation of the investigational InSTI cabo-
tegravir and the NNRTI rilpivirine in long-acting parenteral 
form is currently being evaluated in clinical trials. Individuals 
initially receive a 3-drug combination that includes cabote-
gravir and rilpivirine in oral form, which is then simplified 
to only these 2 drugs for individuals with an undetectable 
viral load; those with maintained viral suppression are then 
randomly assigned to receive a monthly injection of these 
2 drugs in parenteral form. Newer classes of antiretroviral 
drugs in development include the investigational attachment 
inhibitor fostemsavir and the investigational maturation in-
hibitor BMS-955176.

Monitoring of Individuals Taking Antiretroviral 
Therapy

DHHS recommendations for monitoring of viral load and 
CD4+ cell count are shown in Table 4. Viral load should be 
monitored at time of entry into care, 2 weeks to 4 weeks 
after initiation of antiretroviral therapy, and then every 4 
weeks to 8 weeks until viral load is undetectable. Thereafter, 
monitoring is recommended every 3 months to 4 months 
during the first 2 years of antiretroviral therapy and then ev-
ery 6 months if viral load remains consistently suppressed. 
However, monitoring should be conducted more frequently 
(ie, every 3 months) if there is a change in clinical status in 
individuals with maintained viral suppression (eg, new HIV 
clinical symptoms or treatment with systemic corticoste-
roids or antineoplastic therapy). 

CD4+ cell count should be monitored at time of entry to 
care, 3 months after initiation of antiretroviral therapy, and  
every 3 months to 6 months during the first 2 years of ther-
apy. In some cases, it may be helpful to measure CD4+ cell 
count 1 month after initiation of antiretroviral therapy, as the  
initial increase may be reassuring and may serve to sup-
port adherence to treatment. After the first 2 years, CD4+ 
cell count can be measured every 12 months in virologically 
suppressed individuals with counts of 300/μL to 500/μL. A 
relatively new recommendation is that measuring of CD4+ 
cell count is optional for individuals with consistent virologic 
suppression after 2 years of antiretroviral therapy and with 
CD4+ cell counts greater than 500/μL. With reassurance 
and education, patients have been generally accepting of 
this approach.
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There are a number of important points to remember 
when monitoring viral load and CD4+ cell count. The DHHS 
guidelines use an HIV RNA of less than 200 copies/mL to in-
dicate virologic response; virologic failure is a confirmed HIV 
RNA level greater than 200 copies/mL. The significance of 
low-level viremia (HIV RNA level <200 copies/mL but quan-
tifiable) is unclear, with some studies demonstrating risk 
of virologic failure and others not finding such risk. From a 
practical standpoint, a detectable HIV RNA level of less than 
200 copies/mL should not prompt a change in antiretroviral 
regimen. Blips under this threshold may represent transient  
viremia, and such increases can be used to discuss with indi- 
viduals the importance of adherence to antiretroviral treat-
ment without raising concern about clinical implications. 
Also, there is substantial laboratory variation in HIV RNA 
levels—the minimum fold change that should be considered 
clinically significant is 3 or 0.5 log10 (eg, a change in HIV 
RNA level from 40,000 copies/mL to 20,000 copies/mL is  
not clinically significant).

With regard to measurement of CD4+ cell count, counts 
vary by time of day. In one study, CD4+ cell count was 59/μL  
higher at 10:00 PM than at 8:00 AM. Variation in CD4+ cell  
count is also observed between and likely within laborato- 
ries. CD4+ cell count may increase by 2-fold after a splen- 
ectomy, with such an increase representing a lack of im-
provement in immune function. Lower CD4+ cell count 
despite viral suppression has been associated with older age 
and with lower counts at the time of initiation of antiretro-
viral therapy. Individuals taking suppressive antiretroviral 

Table 4. Recommendations on the Frequency of Viral Load and CD4+ Cell 
Count Monitoring

Clinical Scenario Viral Load Monitoring CD4+ Cell Count 
Monitoring

Before initiation of antiretroviral therapy At time of entry into care At time of entry into care

After initiation of antiretroviral therapy After 2-4 wk of therapy; 
every 4-8 wk until viral 
load is undetectable

3 mo after initiation of 
therapy

During the first 2 years of antiretroviral 
therapy

Every 3-4 mo Every 3-6 mo

After 2 years of antiretroviral therapy, 
consistently virologically suppressed, with 
CD4+ cell count of 300/μL-500/μL

Every 6 mo Every 12 mo

After 2 years of antiretroviral therapy, 
consistently virologically suppressed, CD4+ 
cell count of >500/μL

Every 6 mo Optional

Change in clinical status (eg, new HIV clini-
cal symptom or initiation of treatment with 
interferon alfa, chronic systemic corticoste-
roids, or antineoplastic therapy)

Every 3 mo Perform CD4+ cell count 
and repeat as clinically 
indicated

Adapted from US Department of Health and Human Services.1

therapy who do not develop high CD4+  
cell counts can be reassured that disease 
progression is much less likely than for 
those with similar CD4+ cell counts who 
are not taking antiretroviral therapy. In ad-
dition, whereas HIV infection results in a 
reduced number and percentage of CD4+ 
cells, factors that cause a more global lym-
phocytopenia can result in a lower number 
of CD4+ cells without affecting percentage 
(eg, therapy with interferon alfa, chemo-
therapy, acute HIV infection).

In addition to monitoring of viral load 
and CD4+ cell count, primary care and 
comorbidity management should address 
the frequency and timing of patient follow-
up. Factors that must also be taken into 
account include depression, bipolar dis-
order or other mental illness, alcohol use,  
tobacco use, recreational drug use, hep-
atitis B virus infection, hepatitis C virus 
infection, human papillomavirus infection, 
heart disease, hyperlipidemia, diabetes, 
hypertension, and aging.

Summary

Antiretroviral therapy is recommended for 
all persons living with HIV infection. Data from the START  
trial should remove any remaining doubt about the remark-
able benefits of antiretroviral therapy for all HIV-infected 
individuals. The choice of antiretroviral regimen should be 
based on the results of these randomized clinical trials and 
on patient-specific factors. Recent guidelines suggest that 
monitoring may occur less frequently for individuals who re-
spond well to treatment.     

Presented by Dr Johnson in July 2015. First draft prepared from tran-
scripts by Matthew Stenger. Reviewed and edited by Dr Johnson in 
January 2016.
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The pocket cards may be purchased through the IAS–USA website. Visit 
http://www.iasusa.org/content/drug-resistance-mutations-in-HIV for more 

information or to access the online order form.

The latest IAS–USA Drug Resistance Mutations in HIV-1 pocket cards are 
now available. This double-sided resource card contains a current (as of 
November 2015) list of the mutations associated with clinical resistance 
to HIV and the accompanying user notes, which are regularly revised 
and disseminated by the IAS–USA Drug Resistance Mutations Group. 
An independent volunteer panel of experts focused on identifying key 
HIV-1 drug resistance mutations, the Drug Resistance Mutations Group 
strives to provide current, accurate, and unbiased information on these 
mutations for HIV practitioners.

Drug Resistance Mutations in HIV-1: Pocket Cards



169

Lipids and CVD in HIV   Volume 23 Issue 5   December 2015/January 2016

Current Guidelines From the American College of 
Cardiology and the American Heart Association

In 2013, the American College of Cardiology (ACC) and the 
American Heart Association (AHA) released guidelines for the 
treatment of blood cholesterol to reduce the risk of athero-
sclerotic cardiovascular disease (ASCVD).1 These guidelines 
differ from previous versions in several respects: 1) they are 
heavily evidence based, relying almost exclusively on data 
from randomized clinical trials; 2) their focus is on reduction 
of low-density lipoprotein cholesterol (LDL-C) with therapy 
guided by ASCVD risk plus statin dose intensity; 3) treatment 
is not based on LDL-C level, and there are no LDL-C targets; 
4) there are new ASCVD risk-assessment tools that provide 
better risk estimates for women and minority populations 
than previous versions; 5) and the new ASCVD risk calcula-
tor determines what dose of a statin an individual should be 
taking.

There is considerable evidence that statin therapy reduces 
adverse cardiovascular disease outcomes. A meta-analysis re-
ported by the Cholesterol Treatment Trialists’ Collaboration 
in 2010 included 129,526 participants in statin or control 
trials and 39,612 participants in 5 trials of more intensive or  

Dr Stein is the Robert Turell Professor in Cardiovascular Research at 
the University of Wisconsin School of Medicine and Public Health in 
Madison, Wisconsin.

Current guidelines for managing cholesterol to reduce 
cardiovascular disease (CVD) risk focus on providing the 
appropriate intensity of statin therapy to reduce low-
density lipoprotein cholesterol (LDL-C) level. There is very 
little evidence supporting the use of treatments aimed 
at raising high-density lipoprotein cholesterol level or re- 
ducing triglyceride levels. HIV-infected persons have ex- 
cess risk of CVD compared with the general population. 
Statins are less effective at reducing LDL-C levels in HIV-
infected persons who are also at greater risk for adverse 
effects from statin treatment. When selecting a statin to 
achieve desired lowering of LDL-C level, the potential 
for drug interactions with antiretroviral therapy must 
be considered. Information from ongoing research is 
expected to help identify optimal strategies for use of  
statin treatment in this population. This article summa- 
rizes a presentation by James H. Stein, MD, at the IAS–USA  
continuing education program, Improving the Manage- 
ment of HIV Disease, held in Chicago, Illinois, in May 2015.
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REPRIEVE trial

Perspective

Management of Lipid Levels and Cardiovascular Disease 
in HIV-Infected Individuals: Just Give Them a Statin?

less intensive statin therapy.2 Median follow-up was 5.1 years. 
In the meta-analysis, each 39 mg/dL reduction in LDL-C level 
was associated with a 10% reduction in all-cause mortality, a 
20% reduction in coronary-related mortality, and a 20% reduc- 
tion in major ASCVD-related events, including a 26% reduc- 
tion in death caused by myocardial infarction (MI) or coronary  
heart disease, a 24% reduction in percutaneous coronary in-
tervention and coronary artery bypass grafting, and a 15% 
reduction in incidence of stroke (all P < .0001). Benefits of 
statin therapy were observed in nearly all subgroups, in-
cluding persons with or without heart disease or diabetes 
mellitus, men and women, and across age groups.

The ACC/AHA guidelines classify statin doses by 3 levels  
of intensity based on their ability to lower LDL-C levels in the 
general population (Table 1): high-intensity doses (atorvas-
tatin 40-80 mg per day or rosuvastatin 20-40 mg) are expected 
to reduce LDL-C by 50% or more; moderate-intensity doses 
(atorvastatin 10-20 mg, rosuvastatin 5-10 mg, simvastatin 
20-40 mg, pravastatin 40-80 mg, lovastatin 40 mg, fluvas- 
tatin 80 mg, or pitavastatin 2-4 mg) are expected to reduce 
LDL-C by 30% to 50%; and low-intensity doses (simvastatin  
10 mg, pravastatin 10-20 mg, lovastatin 20 mg, fluvastatin 
20-40 mg, or pitavastatin 1 mg) are expected to reduce LDL-C 
by 30% or less. Individual LDL-C responses to statin ther-
apy are expected to vary in clinical practice. Simvastatin 80 
mg is not recommended for use, owing to increased risk of 
myopathy and rhabdomyolysis.1 Some clinicians avoid high- 
intensity doses of statins, particularly for individuals who 
might be at higher risk for developing muscle problems, 
and may instead choose lower-intensity doses of statins in 

Table 1. Recommended Statin Doses for Achieving Desired 
Intensity of Treatmenta

High  
Intensity

( 50% decrease 
in LDL-C)

Moderate  
Intensity

(30%-50% decrease  
in LDL-C)

Low 
 Intensity

( 30% decrease  
in LDL-C)

Daily 
dose 

Atorvastatin 
40-80 mg
Rosuvastatin 
20-40 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin 80 mg
Pitavastatin 2-4 mg

Simvastatinb 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg

Abbreviations: LDL-C, low-density lipoprotein cholesterol. Adapted from 
Stone et al.1

 aIndividual responses to statin therapy varied in randomized controlled 
trials and are expected to vary in clinical practice.
 bSimvastatin 80 mg is not recommended by the US Food and Drug Admin-
istration owing to the risk of myopathy and rhabdomyolysis.
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Perhaps the best data on excess CVD risk in HIV infec-
tion comes from the Veterans Aging Study Virtual Cohort.3 In 
the study, which included 27,350 HIV-infected persons and 
55,109 uninfected persons, higher rates of acute MI per 1000 
person-years were observed among HIV-infected persons 
than uninfected persons aged 40 years to 49 years (2.0/1000 
person-years vs 1.5/1000 person-years), 50 years to 59 years 
(3.9/1000 person-years vs 2.2/1000 person-years), and 60 
years to 69 years (5.0/1000 person-years vs 3.3/1000 person-
years). On multivariate analysis, the adjusted hazard ratio for 
MI in HIV-infected persons versus uninfected persons was 
1.48 (95% confidence interval, 1.27-1.72). Some practitioners  
translate this 40% to 50% increased risk into a lower thresh-
old for initiation of statin therapy. For example, a 5% 10-year 
risk for ASCVD might be used as the threshold for initiat-
ing treatment in HIV-infected persons who otherwise have 
no history of ASCVD, diabetes mellitus, or very high LDL-C 
levels.

Statins effectively reduce total cholesterol and LDL-C  
levels in persons with HIV infection, although their efficacy  
is somewhat reduced compared with the general popula- 
tion. They improve endothelial function and reduce progres- 
sion of carotid intima-media thickness, although it is unclear 
whether statins reduce coronary calcium in the context of 
HIV infection. HIV-infected persons exhibit more frequent ad-
verse effects during statin therapy, including more frequent 
elevation of creatine kinase and abnormal liver function test  
results, and are at risk for drug interactions between anti- 
retroviral and lipid-lowering drugs.4-6 In the absence of suf-
ficient data from clinical trials regarding lipid lowering in 
HIV-infected persons, Table 2 provides some guidance on the 
use of high-, moderate-, or low-intensity statin treatment for 
individuals taking antiretroviral therapy, based on pharmaco-
kinetic data and safety considerations.1

The REPRIEVE (Randomized Trial to Prevent Vascular 
Events in HIV) trial will evaluate the effects of pitavastatin 
4 mg daily or a placebo in approximately 6500 HIV-infected 
persons aged 40 years or older who are not candidates for 
statin therapy based on current guidelines (see also Grin-
spoon et al7). The primary end point is composite major 

conjunction with nonstatin interventions that have less evi-
dence of reduction of cardiovascular events but also have 
less risk of causing muscle problems (eg, ezetimibe or bile 
acid–binding resins) (see Table 2 for recommended statin 
doses and their intensities in individuals taking antiretroviral 
therapy).

The Figure shows 4 groups of individuals who may benefit  
from statin therapy and the recommended intensity of their 
treatment: 1) individuals with clinical ASCVD, including acute  
coronary syndrome, MI, angina, revascularization, transient  
ischemic attack, stroke, and peripheral arterial disease; 2) 
individuals without ASCVD who have LDL-C levels of 190 
mg/dL or higher, likely caused by familial hypercholesterol-
emia; 3) individuals aged 40 years to 75 years with type I or 
type II diabetes mellitus; and 4) individuals with a 10-year 
ASCVD risk of 7.5% or higher, calculated using newer risk-
assessment tools. Other considerations when deciding about 
statin therapy include diabetes mellitus in individuals who are  
younger than 40 years or older than 75 years, a family his-
tory of premature ASCVD, an elevated lifetime risk of ASCVD, 
an LDL-C level of 160 mg/dL or higher, a high-sensitivity C- 
reactive protein (hs-CRP) level of 2.0 mg/L or higher, and sub- 
clinical atherosclerosis indicated by a coronary artery cal- 
cium score of 300 or higher or an ankle-brachial index num- 
ber below 0.9.

Considerations in HIV Infection

The ACC/AHA guidelines acknowledge areas, including HIV in-
fection, in which there are insufficient data from randomized 
clinical trials to provide high-level, evidence-based recom- 
mendations. Individuals with HIV infection are at increased 
risk of ASCVD. Most ASCVD risk in HIV-infected persons is at-
tributable to traditional risk factors, including increasing age, 
male sex, smoking, diabetes mellitus, family history, hyper-
tension, and dyslipidemia. Some excess risk is related to HIV 
infection, but how well ASCVD risk predictors work in HIV- 
infected individuals or how the excess risk associated with 
HIV infection can be captured with risk-assessment tools has 
not been established.

Diabetes type I or II, LDL-C 70-
189 mg/dL, and aged 40-75 y

 

No ASCVD and LDL-C 
190 mg/dL

Clinical ASCVD
7.5% 10-y ASCVD risk 

and aged 40-75 y

High-intensity statin dose for 
those aged 75 y (moderate-

intensity dose if not a candidate 
for high intensity)

Moderate-intensity statin 
dose for those aged >75 y  
(or if not a candidate for 

high intensity)

High-intensity statin dose 
(moderate-intensity dose 

if not a candidate for high 
intensity)

Moderate-
intensity 

statin dose

High-intensity statin 
dose if 7.5% 10-y 

ASCVD risk

Moderate- or 
high-intensity 

statin dose

Candidates for statin 
therapy aged 21 y

Figure. Individuals who may benefit from statin therapy and the recommended intensity of their treatment, by group. ASCVD indicates ath-
erosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol. Adapted from Stone et al.1
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adverse cardiac events, which include ASCVD-related death, 
MI, unstable angina, transient ischemic attack, stroke, or  
arterial revascularization. Secondary end points include indi-
vidual major adverse cardiac events, overall mortality, LDL-C  
level, immune function, AIDS-related or non–AIDS-related  
events unrelated to CVD, and safety. Ascertaining the effects 
of statin therapy on inflammatory markers and immune ac-
tivation in the context of HIV infection will be of particular 
interest in helping to determine if the excess CVD risk and 
the benefits associated with statin treatment are reflected by 
such markers.

Beyond the Guidelines: Do High-Density 
Lipoprotein Cholesterol and Triglyceride Levels 
Matter?

The ACC/AHA guidelines do not review evidence for treatment 
based on low high-density lipoprotein cholesterol (HDL-C) 
level, high triglyceride level, or combined dyslipidemia. Fur- 
ther, they contain only limited information and recommen-
dations on the use of biomarkers or atherosclerosis imaging, 
because of a relative paucity of data from clinical trials. Avail-
able data indicate that attempts to increase HDL-C levels in 
persons receiving statin therapy do not result in risk reduc-
tion beyond that already achieved with statin therapy.

In the TNT (Treating to New Targets) trial, participants with 
heart disease had a reduced risk for CVD-related events while 
taking atorvastatin 80 mg versus atorvastatin 10 mg. In a post 
hoc analysis reported in 2007, risk for a CVD-related event was 
inversely associated with HDL-C quintile (P = .04); among 
persons whose LDL-C levels were reduced to below 70 mg/dL 
while taking statin therapy, HDL-C level was an independent 
predictor of CVD-related events (P = .03).8 Based on these 
and other findings, trials of niacin therapy added to statin 
therapy to raise HDL-C level and to determine if additional 
preventive benefit could be achieved were conducted. In the 
AIM-HIGH trial, 3414 participants with ASCVD who had LDL-C 
levels of 180 mg/dL or lower, triglyceride levels of 150 mg/dL 
to 400 mg/dL, and HDL-C levels of 40 mg/dL or lower in men 
and 50 mg/dL or lower in women received statin therapy and 
were randomly assigned to receive extended-release niacin or 
a placebo. After 4 years of follow-up, there was no difference 
in CVD-related events between the 2 groups (P = .79).9 

In the larger HPS2-THRIVE trial, 25,673 patients with 
ASCVD had higher HDL-C levels and lower triglyceride levels 
when niacin and laropiprant (a drug that prevents niacin-
related flushing) were added to statin treatment, although 
there was no significant difference in prevalence of CVD-
related events over 4 years (P = .29).10 Niacin treatment was 
associated with an absolute 3.7% increase in incidence of 
serious adverse effects, including diabetes mellitus, infec-
tion, gastrointestinal effects, and myalgia; the relative risk 
for such effects was 5.2 among persons in China compared 
with 1.5 among persons in Europe.

In the absence of demonstrated reductions in ASCVD 
risk associated with pharmacologically induced increases in 
HDL-C levels in persons taking statins, it is worthwhile to 

consider the activity of HDL-C. It was once believed that HDL 
was mainly involved in reverse cholesterol transport. How-
ever, as atherosclerotic disease appears to have emerged as 
a dominant cause of death only in the last approximately 
150 years, it is unlikely that HDL-C evolved solely to trans-
port excess cholesterol back to the liver. Indeed, HDL-C also  
acts as an antiinflammatory particle with powerful antioxi-
dant effects that is involved in host defense and immunity. 
Published data indicate a role for HDL in protection from 
endotoxins and trypanosomiasis. Data from Mendelian ran- 
domization studies do not strongly support the role of HDL-C 
in protecting against ASCVD. It appears that HDL-C is a mar- 
ker rather than a mediator of disease and is not a suitable 
target of treatment.11,12 

Triglyceride levels have been a controversial CVD risk fac-
tor because they are associated with other risk factors such 
as obesity, diabetes mellitus, adverse lifestyle habits, inflam-
mation, low HDL-C levels, small LDL particles, and excess 
LDL particles. However, Mendelian randomization studies  
have indicated that triglycerides play a potential causal role 
in ASCVD, albeit not as strong a role as LDL-C.12-14 Nev- 
ertheless, there is little evidence to suggest that adding tri- 
glyceride-lowering medications to statin therapy provides 
additional risk reduction.

The ACCORD (Action to Control Cardiovascular Risk in  
Diabetes) study evaluated the addition of fenofibrate or pla- 
cebo to simvastatin in more than 5000 participants with dia- 
betes mellitus, an average triglyceride level of 162 mg/dL, an 
average HDL-C level of 38 mg/dL, and an average LDL-C level 
of 100 mg/dL. After up to 7 years of follow-up, there were no 
differences between the fenofibrate group and the placebo 
group with regard to the composite end point of ASCVD- 
related death, nonfatal MI, or nonfatal stroke, a combined 

Table 2. Suggested Doses for Achieving Desired Intensity of 
Statin Treatment in HIV-Infected Individuals Taking Antiretro-
viral Therapy

High  
Intensity

Moderate  
Intensity

Low 
 Intensity

With PI- or cobicistat-based regimens:

Atorvastatin 20 mg
Rosuvastatin 20 mg
 

Atorvastatin 10 mg
Rosuvastatin 10 mg
Pravastatin 40-80 mg
Pitavastatin 2-4 mg

Pravastatin 10-20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg

With NNRTI-, raltegravir-, or dolutegravir-based regimens:

Atorvastatin 40-80 mg
Rosuvastatin 20 mg

Atorvastatin 10-20 mg
Rosuvastatin 10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin 40 mg BID
Pitavastatin 2-4 mg

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg

Abbreviations: BID, twice daily. NNRTI, nonnucleoside analogue reverse 
transcriptase inhibitor; PI, protease inhibitor. Courtesy of Michael P. Dube, 
MD. Adapted from Stone et al.1
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end point of revascularization and congestive heart failure, or  
death from any cause.15 Subgroup analysis suggested a possi- 
ble benefit of fibrate therapy in reducing the risk of ASCVD- 
related outcomes in individuals with triglyceride levels above 
204 mg/dL and HDL-C levels below 34 mg/dL (P = .06). A  
similar potential benefit was observed with niacin in a sub- 
group of the AIM-HIGH study who had high triglyceride lev- 
els ( 198 mg/dL) and low HDL-C levels (<33 mg/dL; P = 07).16  
Thus, fibrates or niacin may add some benefit to statin treat-
ment in individuals with high triglyceride levels and low 
HDL-C levels, although these treatments are associated with 
adverse effects.

Fish oil has been used to lower triglyceride levels, but there 
is little evidence that it is of benefit when added to statin ther- 
apy. The benefit of an eicosapentaenoic acid (EPA) formu-
lation was shown in a Japanese study reported in 2007 in 
which the addition of EPA to pravastatin or simvastatin was 
assessed in more than 18,000 participants whose total cho-
lesterol level was above 253 mg/dL; average baseline LDL-C 
level was 183 mg/dL, average HDL-C level was 59 mg/dL, 
and average triglyceride level was 154 mg/dL. In the context 
of a 25% reduction in LDL-C level in both groups and a 9% 
and 4% reduction (P <.001) in LDL-C level in the groups tak-
ing EPA or statins only, respectively, there was a significant 
absolute reduction of 0.7% (P = .011) in risk of major coro-
nary events among all individuals taking EPA. Risk reduction 
was significant in secondary prevention (absolute reduction 
of 2%; P = .048) but not in primary prevention.17 

Use of Nonstatin Drugs

In individuals with triglyceride levels above 500 mg/dL, fi- 
brates (or niacin or fish oil) should be added to statin treat- 
ment to reduce the risk of pancreatitis. In all individuals re- 
ceiving statin therapy, the addition of nonstatin treatments 
can be considered in cases of statin intolerance or persistent  
suboptimal response to statin treatment (eg, <50% decrease  
in LDL-C level, LDL-C level remaining >100 mg/dL in those 
receiving high-intensity treatment, or <30% decrease in 
LDL-C level in those receiving moderate-intensity treatment). 
Ezetimibe is a likely choice for nonstatin treatment in such 
cases, as it has been shown to reduce the risk of CVD-related 
events.

In the IMPROVE-IT trial conducted in more than 18,000 
persons diagnosed with acute coronary syndrome within 10  
days of entry into the study, the addition of ezetimibe to sim-
vastatin 40 mg resulted in a 10% reduction (P = .003) in risk  
for the composite end point of CVD-related death, MI, or  
stroke over 7 years.18 The rate of ASCVD events in the group 
that received simvastatin alone was 22.2% in the context 
of an achieved LDL-C level of 70 mg/dL; the rate of ASCVD 
events in the group that received ezetimibe and simvastatin 
was 20.4% in the context of an achieved LDL-C level of 53 
mg/dL. The number needed to treat with ezetimibe to pre- 
vent 1 additional adverse event was 56. The correlation be- 
tween a reduction in ASCVD events and a reduction in LDL-C 
level in the trial was consistent with that observed in other 

lipid-lowering trials,19 indicating that preventive benefit is 
largely caused by a lowering of LDL-C level. Although statins 
have antiinflammatory properties and some immunomodu-
latory effects, treatment should be directed at lipid lowering.

Summary

Reduction of CVD risk through lipid lowering is guided by de- 
termination of the appropriate dose intensity of statin treat- 
ment. Nonstatin therapies are less effective and can be con- 
sidered additional therapy if statins are not well tolerated or 
if individuals show persistent suboptimal response to statin 
therapy. HIV-infected persons are at increased risk for CVD, 
although statins are less effective for lowering LDL-C level 
in such persons and are associated with more adverse ef-
fects. It is essential to consider potential drug interactions 
when selecting a statin for patients taking antiretroviral ther- 
apy. Information from the REPRIEVE trial will help define op- 
timal approaches to statin treatment in this population. Fur-
ther, practitioners should remember that smoking is a more 
powerful predictor of ASCVD risk in individuals with HIV in- 
fection. Helping patients to stop smoking and other adverse 
lifestyle habits may do more to reduce ASCVD risk in patients 
with HIV infection than titrating doses of lipid medications 
or combining such medications.                

Presented by Dr Stein in April 2015. First draft prepared from tran- 
scripts by Matthew Stenger. Reviewed and edited by Dr Stein in Jan- 
uary 2016.
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Since the advent of effective antiretroviral therapy in 1996,1,2 
HIV-related mortality has declined substantially, and HIV has 
transitioned from a rapidly fatal illness to a chronic, manage-
able disease. The gain in life expectancy from antiretroviral 
therapy has resulted in an increasing proportion of older HIV- 
infected adults. By 2020, more than 50% of HIV-infected in-
dividuals in the United States will be older than 50 years.3 

As HIV-infected individuals grow older, they are at in- 
creased risk of multimorbidity, defined as the development  
of multiple chronic conditions that interact to worsen mor-
tality and functional outcomes.4,5 As life expectancy among 
HIV-infected individuals becomes more influenced by  
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In the era of antiretroviral therapy, HIV infection has be- 
come a chronic illness with associated multimorbidity, 
and practitioners are faced with an emerging population 
of HIV-infected patients with evolving needs for advance 
care planning (ACP), defined as communication between 
individuals and their proxies to plan for future health 
care decisions. This article provides a review of original 
research studies on ACP in HIV-infected adults in the era 
of antiretroviral therapy (1996-present) from PubMed, 
EMBASE, and PsycINFO. Eleven studies conducted be- 
tween 1996 and 2015 met the selection criteria, with 
study sizes ranging from 9 to 2864 participants. Most 
studies consisted of white men in outpatient settings and 
had poorly defined definitions of ACP. Prevalence of ACP 
was variable (36%-54% had end-of-life communication, 
8%-47% had advance directives). Lack of ACP was most 
commonly associated with low income, followed by 
lower severity of illness, low education level, black or 
Hispanic race, female sex, younger age, injection drug 
use, and social isolation. Practitioners reported limited 
time or energy and inadequate preparation or training 
as barriers to ACP. Existing literature on ACP in the era  
of antiretroviral therapy is limited, but shows that ACP  
prevalence in HIV-infected individuals is variable de- 
pending on socioeconomic factors, severity of illness, 
and practitioner resources and training. More research is 
needed to increase ACP among HIV-infected individuals.

Keywords: HIV, AIDS, advance care planning, advance di- 
rective, end-of-life care
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Advance Care Planning and HIV Infection in the Era  
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multimorbid conditions instead of HIV infection in the era of 
antiretroviral therapy, multimorbidity has important ramifi-
cations on end-of-life experiences and advance care planning  
(ACP) in HIV-infected individuals.6 

ACP is defined as a process of communication between 
individuals and their health care agents to understand, re-
flect on, discuss, and plan for a time when they may not be 
able to make their own health care decisions, in order to help 
maximize patient autonomy.7 ACP may take many written 
forms, including advance directive, designation of health care 
proxies, living will, physician orders for life-sustaining treat-
ment (POLST),8 and documentation in electronic palliative 
care coordination systems,9 among others. 

As HIV evolved from a rapidly fatal illness to a chronic 
disease with early multimorbidity, the content and scope 
of ACP for HIV-infected individuals has also changed. The 
focus has shifted from living wills designed to address the 
circumstances of HIV-related, imminent death to more com-
prehensive ACP that includes treatment preferences for a 
range of possible clinical scenarios in the setting of chronic 
multimorbidity. On the other hand, certain ACP challenges 
unique to HIV-infected individuals remain the same despite 
improvements in HIV treatment. For example, HIV-infected 
individuals may experience HIV-related stigma, resulting in 
limited social support or isolation. They may receive help 
only from HIV-infected partners and friends and may lose 
this support network to HIV-related death or debility.10 With-
out appropriate documentation of surrogate medical decision 
makers or effective ACP, decisions regarding end-of-life or 
emergent care for HIV-infected individuals may be legally  
deferred to estranged family members who may be unaware 
of the individual’s HIV serostatus or treatment wishes.11 
Other challenges include a rapidly evolving knowledge base 
and the advent of new therapies that further complicate 
accurate prognostication, as well as disproportionate HIV in-
fection in vulnerable populations who may have low health 
literacy or a limited understanding of ACP, including those of 
black or Hispanic race, those with mental illness, injection 
drug users, and prisoners.12 

As more HIV-infected individuals survive into older age  
and new generations are protected from experiencing HIV 
infection as a life-limiting illness, it should be remembered 
that longevity does not obliterate the need for ACP. On the 
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official medical subject heading (MeSH) term and keyword.  
Related entry terms within each MeSH heading were also in-
cluded in keyword searches. 

Selection Criteria

Because of the focus on ACP in HIV-infected adults in the 
era of antiretroviral therapy, this review excluded articles 
on children or adolescents, studies conducted before 1996 
(before effective antiretroviral therapy was available), arti- 
cles in languages other than English, nonmedical articles (eg,  
legal articles), and nonoriginal research articles (eg, case re- 
ports, review articles, editorials, book chapters, and news-
paper articles).

Procedure

In the first round of searches, web-based commercial ref-
erence management software (RefWorks, Bethesda, MD) 
was used to exclude duplicates. In the second round, article 
titles of all publications identified by the search strategy de-
scribed above were reviewed to exclude results that did not 
focus on ACP in HIV-infected adults. If it was unclear based 
on the title whether an article should be included, a full re-
view of the article’s abstract was conducted to make the 
decision. During the third round, the above selection criteria 
were applied to the remaining articles to arrive at the studies 
included in this review. Common elements were extracted 
from each of the articles, including study design, types and 
numbers of subjects, demographic characteristics, sever-
ity of HIV disease, study definitions of ACP, rates of ACP 
reported, and factors associated with lack of ACP. To de-
termine the level of significance of each factor despite the 
heterogeneous nature of available studies, this review also 
calculated the percentage of the number of times each fac-
tor was statistically significantly associated with lack of 
ACP per the number of times it was evaluated in the ex-
isting literature. During the review, common findings were 
also identified to establish themes that may be generalizable 
across populations.

Results

Of 716 publications identified using the search strategy de-
scribed above, 11 articles met the selection criteria and were 
included in this review (Figure). Key features of the studies 
are summarized in Table 1. All studies were conducted in 
outpatient settings between 1996 and 2015, except for the 
study by de Caprariis and colleagues, which was conducted 
in an inpatient setting.16 The number of participants ranged 
from 9 to 2864. Across studies, most participants were white 
men with education below the college level, except for the 
study by Mosack and colleagues in which most participants 
were black men.17 The definitions of ACP were often broad, 
variable, and poorly defined, described as any form of end-
of-life communication, any form of advance directive, or any 
discussion about the kind of care an individual would want if 
they were to become ill. 

contrary, practitioners must look ahead and prepare for  
the changing end-of-life needs of this uniquely vulnerable 
population. Currently, the US Department of Health and Hu- 
man Services (DHHS) recommends ACP for all individuals  
with chronic, life-limiting illness or those aged 55 years and  
older, regardless of health status.13 It is suggested that prac- 
titioners identify surrogate decision makers for their pa-
tients if possible, and that they document goals of care and  
preferences using POLST. However, the issue of ACP was not 
addressed in Infectious Diseases Society of America (IDSA) or 
DHHS HIV/AIDS practice guidelines.14,15 There are currently 
no evidence-based recommendations on when or how HIV 
practitioners should discuss ACP with HIV-infected patients, 
especially those whose prognosis is driven by non–HIV-
related multimorbidity in the era of antiretroviral therapy. 
Consequently, the available body of literature was exam-
ined to determine what is known about ACP in HIV-infected 
adults in the era of antiretroviral therapy. Based on existing 
knowledge, areas of crucial need for future research were also  
identified. 

Methods

Overview

This review describes original research studies on ACP for HIV-
infected adults in the era of antiretroviral therapy. Because 
existing research on this topic is limited and heterogeneous, 
precluding a systematic review, this article provides a narra-
tive review describing what is known about the topic. This 
research received no grant funding from any agency.

Search Strategy

This review utilized 2 groups of search terms: 1) those relat-
ed to ACP; and 2) those related to HIV. Various search terms 
within the same group were combined using “OR,” then the 
2 groups of search terms (related to ACP or HIV) were com-
bined using “AND.” 

Search terms within the ACP-related group that were com-
bined using “OR” included advance care planning; advance 
health care planning, advance medical planning; advance di-
rective; advance directives; resuscitation order; resuscitation 
orders; withholding resuscitation; resuscitation policy; resus-
citation policies; do-not-resuscitate order; do-not-resuscitate 
orders; do not resuscitate order; do not resuscitate orders; re-
suscitation decision; resuscitation decisions; medical power 
of attorney; health care power of attorney; healthcare power 
of attorney; psychiatric will; end-of-life; and end-of-life com-
munication. Search terms within the HIV-related group that 
were combined using “OR” included HIV and AIDS. 

Afterward, ACP-related search terms were combined with  
HIV-related search terms using “AND.” They were then used  
to search PubMed, EMBASE, and PsycINFO databases on  
September 4, 2015. The search was conducted by a profes- 
sional librarian skilled and experienced in article searches.  
In PubMed, each of the above search terms was used as an 
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Prevalence of Advance Care Planning Among  
HIV-Infected Individuals

Four of the studies reviewed examined the prevalence of ad-
vance directives. The completion rate of advance directives 
among the 4 studies ranged between 8% and 47%.11,16,18,19 
The majority of advance directives were completed in inpa-
tient or presurgical settings,18 and few HIV-infected patients 
completed advance directives in outpatient settings prior to 
hospital admission (7.6%).16

Of the 8 studies that investigated end-of-life communica- 
tion, 3 described patient-reported prevalence rates of end- 
of-life communication, which ranged from 36% to 54%.19-21  
However, there were discrepancies between patient and 
physician reports of the occurrence of end-of-life commu-
nication. Curtis and colleagues found that 15 of 57 (26%) 
physician-patient pairs disagreed on whether end-of-life 
communication had taken place, with physicians overesti- 
mating its occurrence.20 In 5 of the 15 discordant pairs, pa- 
tients reported that end-of-life communication had taken 
place whereas physicians did not; in the remaining 10 dis- 
cordant pairs, physicians reported that end-of-life commu- 
nication had taken place whereas patients did not. The re- 
searchers did not comment on possible reasons for the dis- 
crepancies between patient and physician reports of end-
of-life communication. However, a later study by Mosack  
and colleagues may shed some light on this discordance.17 

Based on data from qualitative interviews, they found a 
notable difference in how physicians and patients defined 
end-of-life communication. Practitioners tended to focus 
on the desired medical interventions at the end of life, while  
patients generally referenced the paperwork that results 
from end-of-life communication (eg, a living will or a power 
of attorney) instead of the process of ACP itself or the types 
of medical interventions enacted when there is a decline in  
health.

Factors Associated With Lack of ACP

Eight studies reported patient characteristics that are as-
sociated with a lack of an advance directive or end-of-life 
communication (Table 2). The most commonly reported fac-
tor per the number of times evaluated was low income. This 
was followed by lower severity of illness, described as a lack 
of current or prior history of AIDS, higher CD4+ cell count, 
fewer symptoms, or a lack of recent hospitalizations within 
the past 6 months. In 2 studies, rates of completion of ad-
vance directives were higher among HIV-infected individuals 
with certain comorbid conditions, such as cardiovascular dis- 
ease (adjusted odds ratio [aOR], 2.3; 95% confidence inter- 
val [CI], 1.1-4.6),11,18 neurologic disorders (aOR, 5.0; 95% CI,  
2.2-12.1), chronic kidney disease (aOR, 3.3; 95% CI, 1.3-8.3), 
or malignancy (aOR, 2.8; 95% CI, 1.3-6.0).18 Other factors in- 
cluded low education, black or Hispanic race, female sex, 
younger age, injection drug use, and social isolation (reported 
as living alone, having limited social support, or experienc-
ing HIV-related stigma). 

Three other themes also emerged as patient-related fac- 
tors associated with advance directives and end-of-life com-
munication. First, 3 studies reported that the prevalence of 
advance directives and end-of-life communication increased 
when individuals possessed positive psychosocial character-
istics, such as less denial of illness, positive coping skills, a 
desire to be involved in medical decision making, a lack of 
discomfort discussing death, more social support, and living 
with family members (especially children).11,19,22 Second, 1 
study reported that certain misconceptions negatively cor-
related with rates of ACP, including the belief that discussing  
ACP will cause harm or death, or that having a living will  
makes it unnecessary to discuss ACP further.23 Third, 4 stud- 
ies reported how patients’ relationships with their practitio-
ners affected rates of ACP. For example, ACP was less likely  
to occur if patients had short relationships with or less trust  
in their clinicians.19 ACP was also less likely if patients were 
cared for by physician assistants or nurse practitioners in- 
stead of physicians, despite no difference in disease condi- 
tions or overall satisfaction with care.20 Researchers pos-
tulated that this may be due to some patients’ beliefs that 
mid-level practitioners will not be the ones caring for them 
in the hospital, or the possibility that mid-level practitioners 
may have less education or experience conducting discus-
sions about end-of-life care. Additionally, both physicians and 
patients reported waiting for the other to bring up the topic 
of ACP: patients expressed a desire to protect physicians 
from uncomfortable discussions, while physicians thought 
that discussing ACP might undermine a patient’s hope.17,23 
Ultimately, a lack of discussions of ACP by clinicians was an 
important predictor of fewer completions of advance direc-
tives (aOR, 5.82; 95% CI, 4.50-7.52).19

Three additional studies described barriers to end-of-life 
communication reported by physicians. Barriers included 
limited time, energy, or preparation; uncertainty regarding 
prognosis; cultural discordance between practitioner and 
patient; potential change of physician at the end of life if 

Figure. Article review flow chart.

716 publications were identi-
fied by combining ACP-related 
terms and HIV-related terms 

using "and"

212 duplicates were excluded 

505 publications underwent  
abstract review

447 were excluded for lack of focus
on ACP in HIV-infected adults

58 publications focused on  
ACP in HIV-infected adults

Of 47 exclusions:

11 of 58 (22%) publications  
met criteria for review
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enrolled in hospice; and the belief that the physician them-
selves or the patient was not ready to discuss end-of-life 
care.23-25

Discussion

Research on ACP among HIV-infected individuals in the era 
of antiretroviral therapy is limited. Based on review of the 
existing literature, the reported rates of ACP among HIV-
infected individuals are highly variable. Additionally, these 
rates were drawn from a small group of heterogeneous re-
search studies, none of which were true prevalence studies. 
In the existing literature, the reported rate of end-of-life com-
munication ranged between 36% and 54%, and the rate of  
completion of advance directives ranged between 8% and 
47%, with most advance directives completed in acute care 
settings (in hospitals or prior to surgery). In comparison, 
the rate of completion of advance directives in the general 
US population ranged between 15% and 25%,26 with only 
18% completed prior to admittance to a hospital.27 

This review identified multiple patient-related factors that 
correlated with a lack of ACP. Although heterogeneity across 
studies prevents statistical comparison among these factors, 
the frequency of statistical significance for each factor aggre- 
gated across studies may imply a level of importance. For ex-
ample, low income may be an important contributor to lack  
of ACP, as it was most commonly reported as statistically sig- 
nificant when evaluated in the existing literature (4/4 studies) 
(Table 2). Akin to prior research in the uninfected popula-
tion,28,29 higher rates of ACP were found among HIV-infected 
individuals who were older or experienced a higher severity 
of illness, described as advanced HIV infection or comorbid 
conditions associated with increased morbidity and mor-
tality, such as cardiovascular disease, neurologic disorders, 
chronic kidney disease, or malignancy. Additionally, simi- 
lar to the general population, ACP in HIV-infected individuals  
was less common among vulnerable subgroups (those of 
black or Hispanic race, injection drug users, those of lower 
socioeconomic status, and those who were socially iso- 
lated).29-38 The prevalence of ACP may be lower among such 

Table 2. Patient Characteristics Associated With Lack of Advance Care Planninga,b

Source Rate of ACPc Characteristics

 Low 
Income   

Lower Ill-  
ness Severity

Low Educa- 
tion Level

Nonwhite 
Raced

Female  
Sex

Younger  
Age

Injection 
Drug Use

Social 
Isolation

Erlandson et al,11  
2012

47% AD AD AD 0 AD AD … AD

de Caprariis et al,16 
2013

8% … … … … … … … …

Mosack et al,17  
2015

… … … … … … … … …

Barocas et al,18 
2015

23% AD … AD … 0 0 AD 0 0

Wenger et al,19 
2001

38% AD,  
50% EOL

… AD and  
EOL

EOL AD and 
EOL

EOL 0 AD and 
EOL

EOL

Curtis et al,20  
1999

54% EOL EOL 0 0 EOL EOL 0 EOL …

Mouton et al,21  
1997

36% EOL EOL EOL EOL EOL 0 … 0 0

Hutson,22  
2015

… … … … … … … … EOL

Curtis et al,23  
1997

… EOL EOL EOL EOL EOL EOL EOL 0

Karasz et al,24  
2003

… … … … … … … … …

Curtis et al,25 
2000

… … EOL … … … … … …

Times reported per 
times evaluated

… 100% 86% 80% 67% 67% 60% 60% 50%

Abbreviations: ACP, advance care planning; AD, advance directive; EOL, end-of-life communication.
 aZeroes indicate no associations reported.
 bEllipses indicate not evaluated by the study.  

cData show rate of overall ACP when unspecified.
 dBlack or Hispanic race.
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individuals because of less trust in practitioners, cultural dis-
cordance, the misconception that discussing ACP will cause 
harm, a lack of available health care proxies,22 or a lack of 
incentive to ensure the well-being of survivors, especially a 
lack of children in the household.11,19 

From practitioners’ perspectives, 2 types of factors lim-
ited ACP. First, logistic reasons may inhibit practitioners 
from discussing ACP, including limited time or energy and 
the loss of long-term relationships with patients owing to 
a change of physician after hospice enrollment. Second, 
some practitioners also reported feeling prohibited by in-
adequate preparation and training, described as not feeling 
ready to discuss ACP or having insufficient knowledge for 
the process (insufficient understanding of a patient’s culture 
or discomfort with prognostication). Similar barriers were 
found in the general population, with lower rates of end-of-
life communication and completion of advance directives if 
physicians lacked time or knowledge about how to engage 
in ACP.39 

Despite substantial changes in the clinical course and 
treatment of HIV infection, as well as progress in the realm of 
ACP, many issues regarding ACP for HIV-infected individuals 
remained consistent from 1996 to recent years. Regardless 
of when they were conducted, most studies recommended 
that more efforts were needed to increase the quantity and 
quality of ACP among HIV-infected individuals.11,16-25 Many 
barriers to ACP remained statistically significant over the past 
2 decades, such as low education, low income, and lower 
severity of illness. Issues of discordance in end-of-life commu-
nication between patients and practitioners also persisted, 
such as discrepancies in reported occurrences of end-of-life 
communication or differences in how patients and practitio-
ners define end-of-life communication.17,20 

This research was limited by the small number of available 
studies. Because only a few of these studies were conducted 
in recent years, findings in the existing literature may not 
represent the current issues surrounding ACP and end-of-life 
communication among HIV-infected individuals. Moreover, 
there was a large amount of heterogeneity among the studies, 
limiting the opportunity for analysis of pooled data or statisti-
cal comparisons among risk factors related to the lack of ACP.

This review revealed several important gaps in the ex-
isting literature on ACP in the era of antiretroviral therapy. 
First, further investigation focusing on vulnerable subgroups 
is needed. Current evidence suggests that rates of ACP are  
lower in these populations and that some are particularly at 
risk for legal or familial conflicts if ACP is not completed. For 
example, with the rapidly shifting legal and political climates 
surrounding the issue of same-sex marriage, the hierarchy of 
surrogate decision makers for HIV-infected individuals with 
same-sex partners may change, creating a potential for con-
fusion if ACP is not in place.40-44 

Second, methods for increasing the rate of effective ACP 
among HIV-infected individuals should be developed, and 
future research should leverage factors associated with in-
creased rates of ACP, such as targeting patients with higher 
severity of illness, building a trusting relationship between 

patient and practitioner, or encouraging ACP to promote the 
well-being of survivors. To increase rates and quality of ACP 
in the outpatient setting prior to a medical crisis, effective 
interventions are needed to equip practitioners with practi-
cal, time-saving tools that can help elicit patient-centered 
goals of care and accurate prognostication in the setting of 
multimorbidity. Although some tools are available for the 
general population, they have not yet been studied in HIV-
infected individuals.45,46 

Third, HIV service networks should develop strategies to 
translate research on ACP among HIV-infected individuals 
into policy and practice. Future efforts should employ mul-
tipronged approaches that remove barriers to ACP for both 
patients and practitioners, such as raising patient aware-
ness regarding misconceptions around ACP and providing 
practitioners with recommendations on ACP and end-of-life 
communication in evidence-based practice guidelines, such 
as those from the IDSA or DHHS. 

Last, as HIV-infected individuals survive longer with in-
creased multimorbidity, their ACP needs may become similar 
to those of their uninfected counterparts who may be cared 
for by geriatricians and palliative care practitioners. As a re-
sult, collaborations between HIV and geriatrics or palliative 
care service networks may increase the prevalence and qual-
ity of ACP among HIV-infected individuals, possibly through 
direct contact with patients or through professional educa-
tion. However, more research is needed to determine the 
most effective ways for such collaborations to take place.

Conclusion

Research on ACP in the era of antiretroviral therapy is lim-
ited but does reveal a highly variable prevalence of ACP 
among HIV-infected individuals. Rates of ACP are particular-
ly low in vulnerable subgroups, possibly because of distrust, 
misconceptions, cultural discordance, or social isolation. In 
contrast, rates of ACP are higher among individuals who are 
older, have higher severity of illness, or suffer from certain 
comorbid conditions as part of multimorbidity, an entity that 
necessitates a new paradigm for ACP in the era of antiret-
roviral therapy. Practitioners reported clinical logistics and 
inadequate preparation as barriers to ACP. More research is 
needed to inform policy and create guidelines for HIV prac-
titioners on when and how to discuss ACP with patients. 
Collaborations with geriatrics and palliative care service net-
works may help increase the prevalence and quality of ACP 
among HIV-infected patients, as these networks also care for 
patients with complex ACP needs. However, more research 
is needed to further define the ideal involvement of these 
networks in the care of this emerging population.               
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icine™ as a resource for physicians and other 
health care practitioners who are actively in-
volved in the care of patients with HIV or other 
viral infections. The journal is indexed in Index 
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The following guidelines describe the types 
of articles and contributions published in 
the journal, outline its policies, and provide 
instructions for authors. For further informa-
tion, contact Topics in Antiviral Medicine™ at 
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Categories of Articles

Perspectives. Perspective articles are summa-
ries of selected talks given at IAS–USA continu-
ing medical education courses. An IAS–USA 
medical writer prepares a summary manu-
script from a transcript of the talk. The manu-
script is reviewed and edited by the presenter 
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Reviews. Topics in Antiviral Medicine™ wel-
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sues related to infection with HIV or other 
viruses. Topics in Antiviral Medicine™ does not 
publish original research. Manuscripts should 
be 3000 to 6000 words (excluding references, 
tables, and figures) and should include num-
bered references and a brief introductory 
abstract of approximately 100 to 200 words. 
Original, adapted, or reprinted figures and 
tables may be included and should be cited 
in the text and accompanied by a brief title. 
Adapted and reprinted work requires proof of 
permission obtained from the original publish-
ers and authors. Authors interested in submit-
ting unsolicited manuscripts are encouraged 
to submit an outline or abstract of the pro-
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Editorials. Topics in Antiviral Medicine™ in-
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references.
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article often represents the unique contribution 
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consideration.

Commentaries. Discussion on a current issue 
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come as a Commentary. Commentaries should 
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references as appropriate. Commentaries may 
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Letters to the Editor. Letters to the editor 
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listed below. Please limit letters to 300 words.
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ports from scientific meetings. For example, 
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Copyright
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intellectual content; and (3) final approval of the 
version to be published. Authors should meet 
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IAS–USA Spring 2016 Courses

  Improving the Management of HIV Disease®: Full-Day Courses

   - New York, New York — Wednesday, March 23, 2016 
   – Atlanta, Georgia — Friday, April 8, 2016 
   - Washington, DC — Friday, April 15, 2016 
   – Los Angeles, California — Monday, April 25, 2016 
   - San Francisco, California — Friday, May 6, 2016 
   – Chicago, Illinois — Monday, May 9, 2016

  Evolving Strategies in Hepatitis C Management: Small-Group Workshops

   - Atlanta, Georgia — Thursday, April 7, 2016 
   - Washington, DC — Thursday, April 14, 2016 
   - Los Angeles, California — Tuesday, April 26, 2016 
   - San Francisco, California — Thursday, May 5, 2016 
 
 
Some dates above may be subject to change. For detailed course information,  
agendas, and online registration, visit www.iasusa.org.


