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national AIDS Society–USA continuing medical education courses, and a Review 
article. The first Perspective article summarizes a presentation given by Judith S. 
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in HIV infection. The increased risk of cardiovascular disease reflects an inter-
action of risks associated with host, virus, and antiretroviral therapy factors. A 
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and additions in the 2009 guidelines on the prevention and treatment of oppor-
tunistic infections in people with HIV. The multiagency-sponsored document has 
expanded previous information on hepatitis B virus infection, tuberculosis, and 
immune reconstitution inflammatory syndrome, and it includes detailed discus-
sions on the use of antiretroviral therapy in prevention and treatment of opportu-
nistic infections.
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HIV-infected patients are at increased risk of cardiovascular disease (CVD), 
reflecting interaction of risk associated with host, virus, and antiretroviral 
therapy factors. Although traditional risk factors appear to increase risk to a 
similar degree in HIV-infected and HIV-uninfected persons, some risk factors 
(eg, smoking) may be more common in HIV-infected persons. HIV infection 
per se may further increase CVD risk via proatherosclerotic effects on smooth 
muscle cells and macrophages or by increasing inflammation. Some drugs in 
the protease inhibitor class are associated with increased risk, at least partly 
in association with adverse lipid effects. The magnitude and mechanisms of 
risk reported to be associated with recent use of abacavir remain undefined. 
This article summarizes a presentation on cardiovascular complications in HIV 
infection made by Judith S. Currier, MD, at an International AIDS Society–
USA continuing medical education course in Los Angeles in February 2009. 
The original presentation is available as a Webcast at www.iasusa.org.

Epidemiology of Cardiovascular 
Disease in HIV-Infected Persons

In the context of declining rates of 
HIV-related death, proportions of HIV-
infected patients dying of other causes 
have increased. For example, a death 
certificate study in New York City 
showed that the proportion of deaths 
among HIV-infected patients due to 
non–HIV-related causes increased from 
19.8% to 26.3% between 1999 and 
2006, reflecting mortality resulting 
from cardiovascular disease (CVD), 
substance abuse, and non–AIDS-defin-
ing cancers (Sackoff et al, Ann Intern 
Med, 2006). Among individuals aged 
55 years or older, CVD was the leading 
cause of death. 

Numerous studies have indicated 
increased risk of myocardial infarc-
tion (MI) in HIV populations, with HIV 
infection considered at least a partial 
CVD risk factor in these studies. Klein 
and colleagues reported hospital-ad-
mission rates for coronary heart dis-
ease (CHD) in HIV-infected versus HIV-
uninfected populations of 6.5 versus 
3.8 per 1000 person-years (Klein et al, 
JAIDS, 2002) and 4.5 versus 2.9 per 

1000 person-years in updated analyses 
with further follow-up time (Klein et al, 
CROI, 2007), respectively. Currier and 
colleagues found a higher risk of coro-
nary artery disease (CAD) admissions 
among younger HIV-infected than 
among HIV-uninfected patients (Cur-
rier et al, JAIDS, 2003); Triant and col-
leagues found a 75% increase in risk of 
MI admissions in HIV-infected patients 
(Triant et al, J Clin Endocrinol Metab, 
2007); and Obel and colleagues found 
a 39% to 112% increased risk of CAD 
admissions in HIV-infected patients 
(Obel et al, Clin Infect Dis, 2007). 

The study by Triant and colleagues 
was performed using data from a Mas-
sachusetts administrative hospital da-

tabase including 3851 HIV-infected 
patients and more than 1 million HIV-
uninfected patients from 1996 to 2004. 
The mean MI rates were 11.13 versus 
6.98 per 1000 person-years, respective-
ly. MI rates were higher in HIV-infected 
patients in all age groups, with very high 
rates in older patients (Figure 1). These 
investigators have also reported that 
levels of the acute-phase reactant C-
reactive protein (CRP) were predictive 
of risk of MI in HIV-infected patients, 
despite the fact that CRP levels gener-
ally are nonspecifically elevated in HIV 
infection (Triant et al, JAIDS, 2009). 

These findings underscore the need 
to determine why the rates of CVD are 
higher in HIV-infected than -uninfect-
ed individuals. Understanding the rela-
tive contributions of host, virus, and 
antiretroviral therapy to risk of CVD in 
HIV infection will help inform develop-
ment of strategies for prevention and 
treatment. 

Host Factors

Traditional CVD risk factors, as well as 
HIV infection and its treatment, con-
tribute to the risk of CVD in HIV-infect-
ed individuals. The risk of MI in both 
HIV-infected and -uninfected popula-
tions is increased in a similar manner 
by the risk factors of increasing age, 
male sex, diabetes, smoking, and hy-

Dr Currier is professor of medicine at the 
University of California Los Angeles (UCLA) 
and codirector of the UCLA Center for Clin-
ical AIDS Research and Education.

Perspective

Update on Cardiovascular Complications in HIV Infection
Table 1. Contribution of Traditional Risk Factors to Risk of Myocardial Infarction in 
HIV-Infected and HIV-Uninfected Populations

Risk Factor Unit HIV-Infected HIV-Uninfected 
(No. of studies)

Iloeje et al, HIV 
Med, 2005

Friis-Moller et 
al, N Engl J 
Med, 2003

Age Year increase 9% 6% 6%-9% (7)

Sex Male vs female -- 110% 110%-160% (2)

Diabetes Yes vs no 260% 90% 140%-252% (3)

Smoking Yes vs no 140% 290% 70%-290% (3)

Hypertension Yes vs no 30% 80% 80%-90% (3)
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Figure 1. Myocardial infarction rates in HIV-infected (n = 3851) versus HIV-uninfected (n = 
1,044,589) patients in a Massachusetts administrative hospital database, for 1996-2004. 
Adapted from Triant et al, J Clin Endocrinol Metab, 2007. 
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pertension (Table 1) (Currier et al, Cir-
culation, 2008; Sabin and Worm, Curr 
Opin HIV AIDS, 2008). The prevalence 
of some risk factors may be higher in 
HIV-infected populations, however. In 
the D:A:D (Data Collection on Adverse 
Events of Anti-HIV Drugs) study in 
23,468 HIV-infected persons, at base-
line 11.4% had a family history of coro-
nary disease, 1.4% had a prior history 
of coronary disease, 51.5% were current 
smokers, 3.5% had a body mass index 
greater than 30 kg/m2, 8.5% had hyper-
tension, 2.5% had diabetes, 22.2% had 
elevated levels of total cholesterol, and 
33.8% had elevated triglyceride levels 
(Friis-Moller et al, AIDS, 2003). A re-
cent analysis of modifiable risk factors 
and death in the D:A:D study showed 
that smoking (rate ratio, 1.20), hyper-
tension (rate ratio, 1.53), and diabetes 
(rate ratio, 1.83) were independently 
associated with risk of death during 
treatment for HIV infection (Smith et 
al, CROI, 2009). Smoking is common 
in many HIV-infected populations, and 
programs aimed at cessation have thus 
far been largely unsuccessful (Tashima 
et al, CROI, 2009). Greater attention 
needs to be given to smoking and oth-
er modifiable CVD risk factors in HIV-
infected patients.

Increased carotid artery intima-me-
dia thickness (IMT), a marker for sub-
clinical atherosclerosis, is associated 
with increased risk of MI. An analysis 
from the FRAM (Fat Redistribution and 
Metabolism) study showed that HIV 

infection was associated with statisti-
cally significant increases in internal 
carotid (0.15 mm; P < .001) and com-
mon carotid (0.033 mm; P < .01) IMT 
compared with IMT values for a large 
population of HIV-uninfected persons 
(Grunfeld et al, CROI, 2009; Grunfeld 
et al, AIDS, 2009). Because most HIV-
infected patients in the FRAM study 
were receiving antiretroviral therapy, 
any potential effect of antiretroviral 
therapy on this finding is uncertain. 
Other traditional risk factors associ-
ated with increased IMT in the FRAM 
patients were male sex, current and 
past smoking, diabetes, age per 10-
year increase, systolic blood pressure 
increase, and total cholesterol level in-
crease, with high-density lipoprotein 
(HDL) cholesterol level increase as-
sociated with a statistically significant 
reduction in IMT. 

Virus Factors

The SMART (Strategies for Manage-
ment of Antiretroviral Therapy) study 
examined the potential for reducing 
antiretroviral therapy toxicity by limit-
ing time on treatment, with 5472 pa-
tients with CD4+ counts higher than 
350 cells/µL randomly assigned to a 
treatment-interruption plan (termed 
drug-conservation strategy) or to 
continuous treatment (viral-suppres-
sion strategy). The drug-conservation 
strategy increased risk over the viral-
suppression strategy of opportunis-

tic disease or death (rates, 3.4% vs 
1.3%, respectively; hazard ratio [HR], 
2.6) and of CVD, renal, or liver events 
(rates, 1.8% vs 1.1%, respectively; HR, 
1.7) (El-Sadr et al, N Engl J Med, 2006). 
The study brought into focus the im-
portance of serious non–AIDS-related 
events among patients without viral 
suppression on antiretroviral therapy. 
Subsequent analysis did not find an 
association between viral load and risk 
of CVD but confirmed increased risk of 
CVD among patients who discontinued 
antiretroviral therapy. 

A number of mechanisms have 
been proposed to explain how HIV in-
fection might contribute to atheroscle-
rosis. HIV has been reported to infect 
smooth muscle cells in vitro and in vivo 
and increases secretion of a mono-
cyte chemoattractant (CCL2, or MCP-
1), which facilitates development of 
foam cells (Eugenin et al, Am J Pathol, 
2008). Macrophages, which play a piv-
otal role in atherosclerosis, are also 
hosts for HIV. The HIV Nef protein 
impairs the adenosine triphosphate 
binding cassette (ABCA-1) transporter 
in macrophages, which is important 
to reverse cholesterol transport. This 
inhibition may lead to conversion of 
macrophages into foam cells and ini-
tiate plaque formation in vessel walls 
(Mujawar et al, PLoS Biol, 2006). This 
effect of Nef inhibition of the ABCA-1 
transporter has been demonstrated in 
simian immunodeficiency virus (SIV)-
infected macaques (Bukrinsky et al, 
CROI, 2009). 

HIV may also directly impair HDL 
metabolism, thus enhancing transfer 
of HDL to atherogenic apolipoprotein 
B lipoproteins (Rose et al, Atheroscle-
rosis, 2008). This potential mecha-
nism is consistent with findings in the 
recent SMART trial analysis indicat-
ing an association of total HDL par-
ticles with risk of CVD in patients in 
the drug-conservation group (Duprez 
et al, CROI, 2009). In particular, risk 
was elevated in patients with declining 
HDL cholesterol levels after stopping 
nonnucleoside reverse transcriptase 
inhibitor (NNRTI) treatment. Collec-
tively, these findings suggest that un-
treated HIV infection could contribute 
to the development of atherosclerosis, 

Table 1. Contribution of Traditional Risk Factors to Risk of Myocardial Infarction in 
HIV-Infected and HIV-Uninfected Populations

Risk Factor Unit HIV-Infected HIV-Uninfected 
(No. of studies)

Iloeje et al, HIV 
Med, 2005

Friis-Moller et 
al, N Engl J 
Med, 2003

Age Year increase 9% 6% 6%-9% (7)

Sex Male vs female -- 110% 110%-160% (2)

Diabetes Yes vs no 260% 90% 140%-252% (3)

Smoking Yes vs no 140% 290% 70%-290% (3)

Hypertension Yes vs no 30% 80% 80%-90% (3)

Adapted from Currier et al, Circulation, 2008, and Sabin and Worm, Curr Opin HIV AIDS, 2008.
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although the magnitude of the effects 
remains unclear. Strategies to increase 
HDL cholesterol levels in HIV-infected 
individuals should be investigated.

Another mechanism by which HIV 
infection itself may contribute to CVD 
risk is inflammation. CRP is a marker 
of inflammation that independently 
predicts risk of CVD in adults in the 
general population. In HIV infection, 
elevated CRP levels predict HIV dis-
ease progression and mortality in un-
treated women after adjustment for 
viral load and CD4+ count. Uncon-
trolled HIV infection is associated with 
elevated markers of inflammation, in-
cluding CRP.  Levels of these markers 
decline with treatment but not to nor-
mal levels. Little is known about how 
different antiretroviral drugs affect 
CRP levels during successful antiretro-
viral therapy. Recent data from ACTG 
(AIDS Clinical Trials Group) study 5095 
demonstrated that CRP levels did not 
improve during 96 weeks of treatment 
with efavirenz; in fact, among women 
CRP levels rose (Shikuma et al, CROI, 
2009). Elevated baseline levels of the 
inflammatory marker interleukin-6 (IL-
6) and the coagulation marker D-dimer 
were associated with all-cause mortal-
ity (not specifically with CVD events) 
in the SMART trial, and levels of these 
markers rose after treatment interrup-
tion (Kuller et al, CROI, 2008). 

Despite the potential association 
of inflammation with increased CVD 
risk, a number of small studies have 
not found a strong association be-
tween higher levels of high-sensitivity 
CRP (hsCRP) and IMT. Hsue and col-
leagues found no association of hsCRP 
or immune activation (CD38+, CD4+, 
CD8+ cell responses) with IMT, but 
they reported an association between 
IMT and cytomegalovirus-specific T-cell 
responses, suggesting that response 
to latent or persistent viral infection 
might be driving a proatherosclerotic 
response (Hsue et al, AIDS, 2006). Oth-
er findings include improved endothe-
lial function (measured by brachial 
artery reactivity) after 24 weeks of an-
tiretroviral therapy in treatment-naive 
patients but no significant change in 
hsCRP level. In a pilot study in patients 
with untreated HIV infection, 8 weeks 

of treatment with the tumor necrosis 
factor inhibitor pentoxifylline resulted 
in improvements in the endothelial ac-
tivation marker VCAM-1 and brachial 
artery flow-mediated dilation (Gupta 
et al, CROI, 2008). The effects of such 
an approach to reducing inflammation 
in antiretroviral therapy–treated pa-
tients with viral suppression are being 
investigated.

Antiretroviral Therapy Factors

Numerous studies have been per-
formed in the effort to sort out the po-
tential effects of antiretroviral therapy 
on risk of CVD. Obtaining more defini-
tive information in this regard would 
likely require additional randomized 
trials to control for potential confound-
ing factors. 

Although there are differences be-
tween individual drugs in the protease 
inhibitor (PI) class with respect to lipid-
altering effects, several studies have 
described how PI treatment is associ-
ated with adverse effects on lipids, and 
numerous studies have reported an 
adverse effect on CVD risk. Among 10 
studies of the effects of PI treatment 
(conducted before the availability of 
newer PIs) considered in a recent re-
view including randomized, controlled 
trials, prospective observational cohort 
studies, retrospective reviews, and ad-
ministrative database studies, 6 found 
an effect of PIs, 2 found an effect of 
antiretroviral therapy, and 2 found no 
effect of PIs on risk of CVD, MI, or 
CAD hospital admissions (Currier et 
al, Circulation, 2008). With regard to 
risk associated with particular PIs, the 
D:A:D study investigators found that 
lopinavir/ritonavir and indinavir were 
associated with increased risk of MI; 
there was no association between risk 
and ritonavir-boosted PIs as a group; 
and there was insufficient information 
to assess risk associated with atazana-
vir use. Data from the French Hospi-
tal Database indicate increased risk of 
MI with use of lopinavir/ritonavir and 
ritonavir-boosted fosamprenavir (Lang 
et al, CROI, 2009). 

The general conclusion with regard 
to the effect of PIs on CVD risk is that it 
is cumulative and at least partly mediat-

ed by lipid changes. Data on the effects 
of newer PIs on cardiovascular events 
are limited, however. Future research 
needs to focus on the effects of individ-
ual drugs rather than on drug classes, 
given the heterogeneity of metabolic 
effects of drugs within the PI class.

More recently, attention has focused 
on the effects of nucleoside analogue 
reverse transcriptase inhibitors (nRTIs) 
on CVD risk. The D:A:D study included 
a preplanned analysis of CVD risk asso-
ciated with thymidine analogue nRTIs, 
which have known effects on lipid lev-
els. No association between zidovu-
dine or stavudine use and risk of MI 
was found in the initial report (D:A:D 
Study Group et al, Lancet, 2008), and 
subsequently no association for teno-
fovir was observed (Lundgren et al, 
CROI, 2009). However, recent exposure 
to abacavir and didanosine were each 
associated with increased risk of MI. 

Several analyses have been per-
formed in an attempt to better under-
stand the association between abacavir 
and to a lesser extent didanosine and 
CVD events. A retrospective analysis 
of the abacavir clinical trials database 
involving 1570 abacavir-treated pa-
tients and 1692 patients not receiving 
abacavir with 24 weeks to 48 weeks 
of follow-up showed no association of 
abacavir treatment with risk of any or 
acute MI (relative risk [RR], 0.863; 95% 
confidence interval [CI], 0.40-1.86) or 
risk of any ischemic CAD or disorder 
(RR, 0.593; 95% CI, 0.35-1.01) (Cutrell 
et al, IAC, 2008). Similarly, an analysis 
of 119 CVD events in the HOPS (HIV 
Outpatient Study) cohort showed no 
association with abacavir treatment 
(Lichtenstein et al, IAC, 2008). Analysis 
of data from the observational group in 
the SMART study showed higher levels 
of hsCRP (27% increase; P = .02) and 
IL-6 (16% increase; P = .02) in patients 
receiving abacavir without didanosine 
than in those receiving other nRTIs 
(Lundgren et al, IAC, 2008).

However, analysis of inflammation 
biomarkers in the randomized HEAT 
(Head-to-Head Epzicom and Truvada) 
trial showed reduced hsCRP and IL-6 
levels after 48 weeks and 96 weeks, 
both in treatment-naive patients re-
ceiving abacavir/lamivudine and in 
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patients receiving tenofovir/emtricit-
abine (Smith et al, IAC, 2008). A case-
control study in the French Hospital 
Database (MI cases, n = 289; controls, 
n = 884) indicated an increased risk 
of MI (odds ratio, 1.97) among patients 
receiving abacavir for less than 1 year 
or who had stopped abacavir within 
6 months, but no association of aba-
cavir with MI risk in those exposed for 
more than 1 year or who had stopped 
for more than 6 months. In the STEAL 
(Switching to Tenofovir/Emtricitabine 
or Abacavir/Lamivudine) trial, 360 vi-
rologically suppressed patients were 
randomly assigned to receive abacavir/
lamivudine or tenofovir/emtricitabine; 
7 CVD events occurred in the abacavir/
lamivudine group versus 1 in the teno-
fovir/emtricitabine group. An analysis 
in the ALLRT (AIDS Clinical Trials Group 
Longitudinal Linked Randomized Tri-
als) study involving 3205 patients 
on randomized antiretroviral therapy 
showed no statistically significantly in-
creased risk of MI with recent abacavir 
use (RR, 1.2; 95% CI, 0.5-3.1).

Where does this leave us with re-
gard to potential CVD risk associated 
with abacavir use? Observational stud-
ies with control for known confound-
ers have suggested an association of 
recent abacavir use with MI risk; how-
ever, this risk has not been confirmed 
in randomized trials. In addition, the 
risk does not appear to accumulate 
over time and appears to fade after 
the drug has been stopped. This sug-
gests a mechanism of action that is 
triggered soon after the drug is start-
ed and that resolves when the drug is 
stopped. The increased risk with aba-
cavir treatment has been observed to 
be heightened in patients with con-
ventional risk factors and possibly in 
virologically suppressed patients for 
whom abacavir is substituted (Reiss, 
CROI, 2009). 

Thus, for the present, any poten-
tial risk associated with abacavir use 
needs to be interpreted in the context 
of the overall benefits of antiretroviral 
treatment and the presence of modifi-
able risk factors. To date, any potential 
interaction between risk posed by PI 
use and that associated with abacavir 
remains unclear and should be evalu-

ated. The potential mechanisms for 
abacavir-associated risk also remain 
undefined. One small study thus far 
has suggested an effect of the drug on 
platelet function. 

For the present, Dr Currier’s opin-
ion is to consider an individualized 
approach to the management of a pa-
tient on a stable abacavir-containing 
regimen. In a patient with 5 cardio-
vascular risk factors who has alterna-
tive antiretroviral therapy options, a 
switch can be considered. Because 
successful treatment of HIV is the pri-
ority, switching is far less attractive if 
there are limited antiretroviral therapy 
options. Switching likely does not need 
to be considered in patients without 
cardiovascular risk factors. Control of 
traditional risk factors is essential; for 
example, smoking cessation should 
be a higher priority than changing the 
nRTI component of antiretroviral ther-
apy. Although the populations are too 
small to reach definitive conclusions 
regarding MI risk, data from ongoing 
randomized trials comparing abacavir 
and tenofovir in treatment-naive pa-
tients should provide additional infor-
mation on potential abacavir-related 
CVD risk. 

Summary

CVD risk in HIV infection is likely a 
product of host, virus, and antiretroviral 
therapy factors (Figure 2). The benefits 
of antiretroviral therapy outweigh CVD 

risks. Delaying antiretroviral therapy is 
not the answer to reducing these risks. 
Indeed, because HIV infection that is 
not suppressed may be accelerating 
atherosclerosis, earlier treatment may 
be of benefit in reducing CVD risk; the 
potential impact of such a strategy cur-
rently is being studied. Understanding 
the differences between antiretroviral 
drugs with regard to CVD risk is cru-
cial when planning treatment that is to 
be maintained for decades, and more 
work needs to be done in this area. The 
ability to tailor antiretroviral therapy 
based on individual patient CVD risk 
profile also awaits further information. 
Finally, much work remains to be done 
in understanding the mechanisms of 
risk posed by antiretroviral therapy 
and by HIV infection itself. The pro-
spective assessment of inflammatory 
markers in cohorts and controlled tri-
als with patients at comparable stages 
of disease provide a beginning to this 
process. 

Presented by Dr Currier in February 2009. 
First draft prepared from transcripts by Mat-
thew Stenger. Reviewed and edited by Dr Cur-
rier in July 2009.
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Cases on the Web (COW) is an online continuing medical educa-
tion program sponsored by the International AIDS Society–USA. 
Presented in a convenient, case-based format, COW activities offer 
physicians access to top-quality advanced education about HIV and 
AIDS care. 

The Use of Chemokine Receptor Antagonists in Antiret-
roviral Treatment Failure
by David M. Margolis, MD, FACP, and Gretchen Shaughnessy 
Arnoczy, MD

HIV engages in complex interactions with host cell-surface recep-
tors to gain cellular entry and begin viral replication. The use of 
entry inhibitors such as chemokine receptor antagonists offers the 
potential for achieving virologic suppression in highly drug-expe-
rienced patients in whom this state was previously difficult to at-
tain. This activity discusses the interpretation and the significance 
of certain HIV tropism assay results and the implementation of a 
chemokine receptor antagonist in a treatment-experienced patient 
with numerous treatment failures.

End-Stage Renal Disease in the HIV-Infected Patient
by Christina M. Wyatt, MD

HIV-infected patients are at heightened risk of kidney disease relat-
ed to HIV and coinfections and to the direct toxicity of antiretrovi-
ral therapy and concomitant medications. This expertly developed 
activity discusses current recommendations for the screening and 
management of chronic kidney disease (CKD) and end-stage re-
nal disease in HIV-infected patients. Issues unique to the diagnosis 
and management of CKD in the HIV-infected are discussed as are 
criteria for identifying HIV-infected patients with end-stage renal 
disease who may be eligible for kidney transplantation.

Pregnancy Planning and Preconception Health Care 
for HIV-Infected Individuals and Couples
by Erika Aaron, MSN, CRNP, and Shannon M. Criniti, MPH

Owing to effective antiretroviral therapy, many HIV-infected in-
dividuals and couples are choosing to have children. This activity 
discusses a comprehensive preconception plan of health care for 
HIV-infected women of child-bearing age, contraception choices, 
and promoting safer conception in HIV-infected women and se-
rodiscordant couples who desire pregnancy. Learners will identify 
interactions between antiretroviral drugs and hormonal contracep-
tives and be able to explain assisted reproduction methods such 
as sperm washing that reduce the risk of HIV transmission to the 
noninfected partner. 

Initiation and Maintenance of HIV Treatment in 
Adolescents
by Jaime Martinez, MD 

Estimates of the number of HIV and AIDS cases continue to in-
crease among adolescents in the United States despite advances 
in antiretroviral therapy and the development of targeted HIV pre-
vention and testing programs. Adult HIV treatment settings are not 
wholly sufficient to meet the needs of HIV-infected adolescents, 
whose unique developmental and psychosocial needs complicate 
the provision of care. This activity describes features of adolescent 
development that should be considered when planning care for 
HIV-infected adolescent patients and considerations for initiating 
antiretroviral therapy in such patients.

   COMING IN FAll 2009!

Look for these new Cases on the Web activities in coming months:
Non–AIDS-defining cancers in patients with HIV infection•	
Use of buprenorphine in HIV-infected patients •	
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Management of Occupational 
Exposure to HIV

Data from the Centers for Disease Con-
trol and Prevention (CDC) for the pe-
riod 1985 to 2001 indicate that there 
were 57 confirmed HIV seroconver-
sions in health care workers (HCWs) 
after occupational exposure to HIV and 
138 cases of possible transmission in 
which HIV infection or AIDS occurred 
in workers with no known risk factors 
for HIV infection other than occupa-
tional exposure in which postexposure 
seroconversion was not documented 
(Table 1). The cases of transmission oc-
curred primarily through percutaneous 
exposures involving punctures or cuts 
from sharp objects, mostly hollow-
bore needles. However, transmission 
also occurred via mucous membrane 
and nonintact skin exposures, mostly 
to HIV-infected blood, but occasionally 
via concentrated laboratory virus or 
visibly bloody body fluids. Most cases 
of transmission occurred in HCWs who 

routinely have the most direct contact 
with HIV-infected patients or their 
blood—nurses, laboratory workers 
handling specimens, surgeons, health 
aides, and emergency medical techni-
cians working in the field. 

With regard to factors affecting risk 
of transmission, deep injury was asso-
ciated with the greatest risk (adjusted 
odds ratio [OR], 15), with elevated risk 
also associated with the presence of 
visible blood on device (OR, 6.2), ter-
minal illness of the source patient (OR, 
5.6), and contact with a needle in the 
source patient’s artery or vein (OR, 
4.3). “Terminal illness of the source pa-
tient” in this analysis likely represents 
exposure to a high level of HIV viremia 
(the ability to measure viral load was 
not always available during the period 
covered by the analysis). Although the 
source person’s viral load is likely a sur-
rogate for transmission risk, the use of 
viral load for assessing risk in this re-
gard has not yet been established. Low 
or undetectable viral load in the source 
person does not rule out the possibility 
of transmission. 

The rationale for occupational and 
nonoccupational postexposure prophy-
laxis (PEP) comes from various analo-

gous fields. Studies of HIV pathogen-
esis have demonstrated that systemic 
infection does not occur immediately 
after exposure to virus, presenting a 
“window of opportunity” for poten-
tial intervention. Generally, virus can 
be found in antigen-presenting cells 
translocating across the mucosa ap-
proximately 24 hours after acquisition 
of virus and in regional lymph nodes 
within 48 hours to 72 hours. Viremia is 
detectable in blood as early as 5 days 
after acquisition. Limited studies and 
case reports have provided data dem-
onstrating the feasibility, safety, and 
efficacy of PEP in HCWs. 

Evidence of efficacy also comes 
from studies of HIV transmission from 
mother to child. Although antiretro-
viral therapy is now standard care 
during pregnancy and delivery in an 
infected mother and postpartum in 
the neonate, the finding that admin-
istration of antiretroviral treatment to 
an infant within 48 hours after birth 
has approximately 65% efficacy in 
preventing transmission from an un-
treated, infected mother stands as an 
example of successful true postexpo-
sure prophylaxis in humans. In addi-
tion, animal data indicate that durable  
infection with simian immunodefi-
ciency virus (SIV) can be prevented 
with antiretroviral treatment after in-
travenous, intravaginal, and transrec-
tal inoculation. 

A CDC case-control study in HCWs 
reported in 1997 remains the core re-
search supporting PEP (Cardo et al, 
N Engl J Med, 1997). In this study, 33 
HCWs infected with HIV via occupa-
tional exposure (94% with needlestick 
injuries, all hollow needles) were com-
pared with 679 HCWs who had been 
exposed to the virus but did not se-
roconvert. Postexposure prophylaxis 
with zidovudine monotherapy had 
been given to 27% of case patients and 
36% of control patients, and the reduc-
tion in risk associated with zidovudine 

Dr Landovitz is assistant professor of  
medicine at the University of California Los  
Angeles, Center for Clinical AIDS Research 
and Education.

Perspective

Occupational and Nonoccupational Postexposure 
Prophylaxis for HIV in 2009

Data supporting the efficacy of HIV postexposure prophylaxis (PEP) come 
largely from a small number of older studies and case reports in health 
care workers, studies of transmission from infected mothers to their 
infants, and animal studies. These data also provide support for the current 
recommendations regarding duration of PEP and the window of time within 
which PEP should be started. Although much of the available data are 
from experience with older 2-drug regimens, newer potent 2- and 3-drug 
regimens are increasingly used in occupational exposure management, and 
drugs with mechanisms of action targeting early events in infection (eg, 
entry inhibitors, integrase inhibitors) may in the future become attractive 
options. Nonoccupational PEP remains controversial, although its feasibility 
and safety have been demonstrated in a number of programs. Existing 
recommendations generally call for its use within 72 hours of high-risk contact 
with a high-risk or HIV-infected source individual. This article summarizes a 
presentation on PEP for HIV infection made by Raphael J. Landovitz, MD, 
at the IAS–USA continuing medical education course held in Los Angeles in 
February 2009. The original presentation is available as a Webcast at www.
iasusa.org.

Table 1. Early Cases of Transmission of 
HIV to Health Care Workers, 1985 to 
2001

Occupation Documented 
Transmission/ 

Possible 
Transmision

Nurse 24/35

Laboratory worker 19/17

Physician, nonsurgical 6/12

Physician, surgical –/6

Surgical technician 2/2

Dialysis technician 1/3

Other technician/
therapist

–/9

Respiratory therapist 1/2

Health aide 1/15

Morgue technician 1/2

Housekeeper 2/13

Dental worker/dentist –/6

Emergency medical
technician

–/12

Other –/4

Route of exposure Documented 
cases

Percutaneous 
(puncture/cut injury)

48

Mucocutaneous 
(mucous membrane 
or skin)

5

Percutaneous and 
mucocutaneous

2

Unknown 2

Source of exposure Documented 
cases

Blood 49

Concentrated virus in 
laboratory

3

Visibly bloody fluid 1

Unspecified fluid 4
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use was calculated to be 81% (OR, 0.19; 
95% CI, 0.02-0.52). In current practice, 
monotherapy would not be considered 

advisable, and the multidrug regimens 
now in use would be expected to pro-
vide even greater protective benefit. 
However, available data indicate that 
even multidrug therapy is not always 
successful in preventing infection. In a 
report on the first 21 known instances 
of failure of occupational PEP by the 
CDC, multidrug therapy was used in 5, 
including zidovudine plus didanosine 
in 2 HCWs, a 3-drug combination in 1, 
a regimen of zidovudine, didanosine, 
lamivudine, and indinavir in 1, and a 
combination of didanosine, stavudine, 
and nevirapine in 1, with all treatment 
started within 2 hours of exposure. 

The adverse-effect profiles of PEP 
consisting primarily of lamivudine/zi-
dovudine or the addition of early pro-
tease inhibitors (PIs) to lamivudine/zi-
dovudine are shown in Figure 1 (Wang 
et al, Infect Control Hosp Epidemiol, 
2000; Puro et al, CROI, 2002). The in-
crease in adverse events with 3-drug 
treatment reflected in such data has 
contributed substantially to arguments 
that 2-drug combinations are pre-
ferred. The unproven correlate of that 
argument is that such toxicity compro-
mises a PEP-taking patient’s  ability to 
complete the recommended 28-day 
treatment course, which is considered 
crucial to maximizing the potential for 
protective efficacy. Drugs used in more 
current regimens are better tolerated 
than were early combinations. A cru-
cial component of maximizing the 
risk-to-benefit ratio of PEP is choosing 
to treat, and therefore to place at risk 
for adverse events, only the highest 
risk subset of exposures. Exposures 
with very small chances of transmit-
ting infection likely fall on the disad-
vantageous side of a risk-benefit analy-
sis; that is, the risks may outweigh the 
potential benefits.

The current recommendation for 28 
days of prophylactic treatment is de-
rived in large part from animal stud-
ies. A study in which 24 macaques 
were inoculated intravenously with 
SIV showed that PEP with (R)-9-(2-
phosphonylmethoxypropyl)adenine 
(PMPA, tenofovir) initiated 24 hours 
after inoculation was associated with 
seroconversion in 50% of animals with 
3 days of treatment, 25% with 10 days 

of treatment, and 0% with 28 days of 
treatment (Tsai et al, J Virol, 1998). 
With the potentially devastating conse-
quences of a shorter course potentially 
providing less effective prophylaxis, 
this 28-day threshold has become 
standard. Ongoing studies in perinatal 
transmission may provide information 
about protective benefits of shorter 
courses of treatment that can be ap-
plied to adults. 

In a similar macaque model, teno-
fovir prophylaxis was started 48 hours 
before or 4 hours or 24 hours after in-
oculation and continued for 28 days, 
with a control group left untreated af-
ter exposure. None of the animals re-
ceiving treatment and all control ani-
mals were infected (Tsai et al, Science, 
1995). Additional findings with regard 
to exposure during birth in humans in-
dicate protective benefit to the infant 
if treatment is started within 48 hours 
postpartum; the precise “cutoff” point 
after which PEP will not have any ac-
tivity will likely never be delineated, 
but expert consensus clearly centers 
on the notion that PEP should be ad-
ministered as soon as possible postex-
posure.

Taken together, these findings are 
the basis for current recommenda-
tions regarding the window of time 
after exposure during which prophy-
laxis should be initiated. To date, no 
evidence in humans indicates that 
treatment started after 48 hours is 
protective. However, most guidelines, 
including those by the World Health 
Organization, CDC and Department of 
Health and Human Services (DHHS), 
and the states of California, Massachu-
setts, and Rhode Island, recommend a 
window of 72 hours within which to 
start treatment; New York state has 
chosen to endorse a 36-hour window.  
A recent large, community-based co-
hort study of the safety, feasibility, 
and acceptance of PEP in men who 
have sex with men (MSM) showed that 
the median time to receipt of the first 
dose of treatment was 33 hours (in-
terquartile range, 18-53 hours) (Kahn, 
J Infect Dis, 2001), indicating that ap-
proximately half of those exposed 
would be ineligible for treatment if a 
36-hour window were used.

Table 1. Early Cases of Transmission of 
HIV to Health Care Workers, 1985 to 
2001

Occupation Documented 
Transmission/ 

Possible 
Transmision

Nurse 24/35

Laboratory worker 19/17

Physician, nonsurgical 6/12

Physician, surgical –/6

Surgical technician 2/2

Dialysis technician 1/3

Other technician/
therapist

–/9

Respiratory therapist 1/2

Health aide 1/15

Morgue technician 1/2

Housekeeper 2/13

Dental worker/dentist –/6

Emergency medical
technician

–/12

Other –/4

Route of exposure Documented 
cases

Percutaneous 
(puncture/cut injury)

48

Mucocutaneous 
(mucous membrane 
or skin)

5

Percutaneous and 
mucocutaneous

2

Unknown 2

Source of exposure Documented 
cases

Blood 49

Concentrated virus in 
laboratory

3

Visibly bloody fluid 1

Unspecified fluid 4

Dashes indicate data not reported. 
Adapted from Do et al, Infect Control Hosp 
Epidemiol, 2003.
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Management of Nonoccupational 
Exposure to HIV

There is considerable controversy over 
implementation of nonoccupational 
PEP (nPEP) strategies. To date, no pla-
cebo-controlled data are available on 
the efficacy of nPEP; the limited data 
that do exist on efficacy of PEP are 
from the occupational exposure litera-
ture. It is unlikely that controlled trials 
will be performed, both because cur-
rent analogy to occupational exposures 
combined with the devastating nature 
of the outcome of seroconversion make 
placebo-controlled trials unethical, and 
active-controlled trials would have to 
be prohibitively large to demonstrate 
adequate power given that rates of se-
roconversion after sexual exposure in 
reality are quite low. 

Data in the occupational exposure set-
ting are not perfectly analogous to data 

in the sexual exposure setting for a num-
ber of reasons: the immunologic milieu 
of a mucosal exposure, especially a geni-
tal exposure, differs substantially from 
that in a percutaneous exposure, and vi-
ral loads and resistance patterns of virus 
in genital secretions differ from those in 
blood. In addition, repeated exposures 
are more common in the nonoccupa-
tional setting, and there are concerns 
that nPEP would become a “morning-
after pill,” although existing data do not 
support increased engagement in high-
risk behaviors as a consequence of PEP 
availability. Moreover, source testing is 
frequently impossible, and in most cases 
the source individual’s HIV serostatus is 
not known, further complicating triage 
decisions as to the risk-to-benefit ratio 
of PEP initation, even in the era of rapid 
testing availability. 

The official recommendation of the 
CDC on nPEP, published in 2005, is “The 

provision of antiretroviral drugs to pre-
vent HIV infection after unanticipated 
sexual or injection drug-use exposure 
might be beneficial. For persons seek-
ing care <72 hours after nonoccupa-
tional exposure to . . . a person known 
to be HIV infected . . . a 28-day course 
of highly active antiretroviral therapy is 
recommended. Antiretroviral medica-
tions should be initiated as soon as pos-
sible after exposure.” In practice, nPEP 
is becoming an increasingly common 
strategy, although there are important 
operational difficulties in locating nPEP 
services within 72 hours in many set-
tings (including Los Angeles County; 
Landovitz et al, Clin Infect Dis, 2009). For 
all patients, local hospital emergency de-
partments may not be comfortable with 
administration of antiretroviral medica-
tions, and follow-up is made more dif-
ficult, especially for uninsured patients, 
who lack, as yet, an HIV diagnosis and 
thus are not likely to be  eligible for state 
drug-assistance programs to pay for 
PEP medications. The CDC launched 
and then closed a voluntary registry for 
practitioners administering nPEP, and 
no further data from this initiative are 
available. Safety and feasibility of nPEP 
programs, mostly in MSM, have been 
demonstrated in initiatives in the United 
States in San Francisco, Boston, and Los 
Angeles; in the European cities Amster-
dam and Paris; as well as in Brazil. 

The CDC has estimated risk of acquisi-
tion per 10,000 exposures to an infected 
source (Table 2). Many believe that these 
estimates are too low, with other data for 
receptive anal intercourse, for example, 
suggesting 3% to 5% risk per exposure 
(rather than the CDC estimate of 0.5%). 
Recent meta-analysis data suggest that 
sexual transmission rates, at least via 
heterosexual intercourse, may be up to 
8-fold higher than previously reported 
and that the commonly cited values 
should be thought of as “lower bounds” 
for the risk of transmission (Powers et al, 
Lancet Infect Dis, 2008). Most guidelines 
recommend that nPEP should be insti-
tuted for patients presenting within 72 
hours of an index event of anal or vagi-
nal intercourse (some recommendations 
include receptive oral intercourse with 
ejaculation) with no condom or condom 
failure in which the source individual is 
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Table 2. Centers for Disease Control 
and Prevention Estimates of HIV 
Transmission Risk per 10,000 
Exposures to Infected Source

Route Estimated Number 
of Transmitted In-
fections per 10,000 
Exposures (% Risk)

Blood transfusion 9000 (90%)

Needle-sharing 
injection-drug use

67 (0.67%)

Receptive anal  
intercourse

50 (0.5%)

Percutaneous  
needlestick

30 (0.3%)

Receptive penile-
vaginal intercourse

10 (0.1%)

Insertive anal  
intercourse

6.5 (0.065%)

Insertive penile- 
vaginal intercourse

5 (0.05%)

Receptive oral 
intercourse

1 (0.01%)

Insertive oral 
intercourse

0.5 (0.005%)Figure 1. Incidence of common adverse effects of postexposure prophylaxis (mainly lami-
vudine/zidovudine) in health care workers (top), and comparison between regimens of 2 
nucleoside analogue reverse transcriptase inhibitors (nRTIs) (lamivudine/zidovudine) alone 
or in combination with early protease inhibitor (PI) regimens, mostly indinavir or nelfinavir 
(bottom). Top graph is adapted from Wang et al, Infect Control Hosp Epidemiol, 2000, and 
bottom adapted with permission from Puro et al, CROI, 2002. ALT indicates alanine amin-
otransferase; GI, gastrointestinal; TG,triglycerides.  
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known to be HIV-seropositive or is an 
individual with unknown HIV serostatus 
engaging in high-risk behavior. The CDC 
has issued a flow diagram assisting clini-
cians in making PEP-initiation triage de-
cisions (Figure 2). In brief, the guidelines 
recommend treatment for cases involv-
ing exposure of mucous membranes or 
nonintact skin to genital fluids, breast 
milk, or visibly bloody secretions within 
72 hours. 

Nonoccupational PEP, like occupa-
tional PEP, can fail. A patient of the 
author’s presented at 50 hours after re-
ceptive anal intercourse and was start-
ed on a 28-day regimen of zidovudine/
lamivudine plus ritonavir-boosted lopi-
navir. The patient claimed 100% adher-
ence and no new exposures but tested 
HIV-seropositive at 5 months postex-
posure, with wild-type virus and a low 
viral load. He was subsequently lost to 
follow-up.  A recently published, well-
characterized case report suggests that 
seroconversion through antiretroviral 

prophylaxis does not obligate the acqui-
sition of drug-resistant virus (as many 
assumed would be the case) and may 
portend slower clinical progression and 
lower virologic set points (Prada et al, 
JAIDS, 2008).  This observation needs 
further validation in larger cohorts and 
clinical trials before it can be routinely 
accepted, and it likely is dependent on 
many viral and host-related factors.

Controversy continues over whether 
2-drug or 3-drug regimens are preferred. 
Mathematical modeling suggests using 
a 3-drug regimen if baseline antiretrovi-
ral drug resistance in the source patient 
population is greater than 15% (Bassett 
et al, Clin Infect Dis, 2004). For 2-drug 
regimens, dual nucleoside analogue re-
verse transcriptase inhibitors (nRTIs) are 
recommended; the most experience is 
with zidovudine/lamivudine, but there 
is increasing use of and safety data 
with tenofovir/emtricitabine (Mayer et 
al, JAIDS, 2008). With regard to which 
drugs to add for 3-drug combinations, 

nonnucleoside analogue reverse tran-
scriptase inhibitors (NNRTIs) are not 
recommended because of their associ-
ated risk of hepatotoxicity, particularly 
for nevirapine. Efavirenz should also be 
avoided because of the potential emer-
gence of NNRTI resistance. Ritonavir-
boosted PIs are attractive options, par-
ticularly in cases of high-risk exposure. 

HIV entry inhibitors and integrase 
inhibitors are potentially attractive on 
the basis of their mechanisms of action; 
both target an early stage of HIV repli-
cation and therefore likely affect early 
infection pathogenesis. In a case report 
involving the entry inhibitor maraviroc, 
a medical student was exposed via a 
small-gauge needle puncture to a multi-
drug-resistant virus from a source patient 
who was taking a regimen of tenofovir, 
ritonavir-boosted lopinavir, fosampre-
navir, and enfuvirtide (plasma HIV RNA 
level, 3.8 log10 copies/mL) (Mechai et al, 
J Med Virol, 2008). The student received 
PEP with tenofovir, lamivudine, fosam-
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Exposure Risk
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72 hours 
since exposure
<–

Source patient
known to be

HIV seropositive

Source patient
of unknown

HIV serostatus
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recommended

Case-by-case
determination

nPEP not
recommended

Substantial Risk for HIV Exposure

Exposure of: 
vagina, rectum, eye, mouth, or other mucous membrane, nonintact skin, or percutaneous contact

With:
blood, semen, vaginal secretions, rectal secretions, breast milk, or any body fluid that is visibly
contaminated with blood

When:
the source is known to be HIV-infected

Negligible Risk for HIV Exposure

Exposure of: 
vagina, rectum, eye, mouth, or other mucous membrane, intact or nonintact skin, or percutaneous contact

With:
urine, nasal secretions, saliva, sweat, or tears if not visibly contaminated with blood

Regardless:
of the known or suspected HIV serostatus of the source

Figure 2. The Centers for Disease Control and Prevention (CDC) flow diagram for nonoccu-
pational postexposure prophylaxis (nPEP) decision making. Adapted from CDC, Morb Mortal 
Wkly Rep, 2005. 

Table 2. Centers for Disease Control 
and Prevention Estimates of HIV 
Transmission Risk per 10,000 
Exposures to Infected Source

Route Estimated Number 
of Transmitted In-
fections per 10,000 
Exposures (% Risk)

Blood transfusion 9000 (90%)

Needle-sharing 
injection-drug use

67 (0.67%)

Receptive anal  
intercourse

50 (0.5%)

Percutaneous  
needlestick

30 (0.3%)

Receptive penile-
vaginal intercourse

10 (0.1%)

Insertive anal  
intercourse

6.5 (0.065%)

Insertive penile- 
vaginal intercourse

5 (0.05%)

Receptive oral 
intercourse

1 (0.01%)

Insertive oral 
intercourse

0.5 (0.005%)

Adapted from Centers for Disease Control and 
Prevention, Morb Mortal Wkly Rep, 2005.
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prenavir, and maraviroc and remained 
HIV-seronegative at 6-month follow-up 
with no adverse events. 

There have been 2 case reports of 
use of the integrase inhibitor ralte-
gravir (Siegel et al, AIDS, 2008). In 
one, a surgical resident was exposed 
to multidrug-resistant virus from a 
source patient (plasma HIV RNA level, 
215,000 copies/mL) via scalpel lacera-
tion and received emtricitabine/teno-
fovir, ritonavir-boosted atazanavir, and 
raltegravir. Development of jaundice 
prompted rapid discontinuation of the 
ritonavir-boosted atazanavir, with no 
additional adverse events observed. 
In the other case, a laboratory techni-
cian was exposed via puncture with a 
capillary tube containing HIV-infected 
blood and received emtricitabine/
tenofovir, ritonavir-boosted darunavir, 
and raltegravir with no adverse events. 
Both patients were HIV-seronegative at 
6-month follow-up.  

A larger case series presented re-
cently suggests a salutary safety profile 
of emtricitabine/tenofovir plus ralte-
gravir in MSM after potential sexual ex-
posure to HIV (Mayer et al, IAC, 2009). 
Although such limited case reports and 
case series neither confirm nor refute 
efficacy, they contribute important 
safety information about the use of 
such drugs in HIV-seronegative at-risk 
populations and increase confidence 
in their safety profiles in an era when 
the use of nevirapine as part of PEP 
regimens was also mechanistically at-
tractive but ultimately shown to have 
unacceptable safety issues when used 
in this capacity.

Conclusion

Generally, management of exposure 
to HIV should include risk assessment 
of the event to determine likelihood 
of transmission; discussion of PEP 
with antiretroviral drugs; emotional 
and psychological counseling and sup-
port; counseling on safe-sex practices 
during the period of monitoring; and 
close medical follow-up with repeat se-
rologic testing. 

In patients with nonoccupational 
exposure, practitioners should take 
advantage of “the PEP moment” to 

discuss risk-reduction behavior with 
the exposed patient; make appropriate 
referrals to substance-abuse, domestic-
violence, or mental health support ser-
vices; and initiate other sexually trans-
mitted disease testing or treatment 
and hepatitis screening as necessary. 
During follow-up, practitioners should 
maintain vigilance for signs and symp-
toms of acute HIV infection. It remains 
unclear who will pay for nPEP treat-
ment and management, particularly 
for uninsured patients. 

Presented by Dr Landovitz in February 2009. 
First draft prepared from transcripts by Mat-
thew Stenger. Reviewed and edited by Dr 
Landovitz in July 2009.

Financial Disclosure: Dr Landovitz has no 
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This year, guidelines for the prevention 
and treatment of opportunistic infections 
(OIs) in HIV-infected adults and adoles-
cents were updated.1 Published as part 
of the Morbidity and Mortality Weekly 
Report’s Recommendations and Reports 
series, these guidelines embody the 
contributions of more than 140 content 
matter experts collaboratively edited by 
the Centers for Disease Control and Pre-
vention (CDC), the National Institutes 
of Health (NIH), and the HIV Medicine 
Association (HIVMA) of the Infectious 
Diseases Society of America (IDSA). 
The 2009 report updates and combines 
earlier versions of separate guidelines: 
recommendations for the prevention of 
OIs last published in 20022 and recom-
mendations for the treatment of OIs first 
published in 2004.3 The 2009 document 
can be downloaded at http://www.cdc.
gov/mmwr/PDF/rr/rr5804.pdf. Here, we 
highlight and discuss some of the im-
portant changes that have been made 
to the guidelines since their last update. 
A parallel set of pediatric guidelines will 
be published later in 2009.

These guidelines are intended for 
use by clinicians in the United States. 
In other regions of the world, especially 
sub-Saharan Africa and southeast Asia, 
the spectrum of OIs differs and the di-

agnostic testing (including radiologic 
imaging), antimicrobial therapy, and 
vaccines available are typically more 
limited. Different guidelines for pre-
vention and treatment of OIs might be 
appropriate for these regions.

With advances in antiretroviral thera-
py and OI prophylaxis, the incidence of 
OIs in the United States and many other 
resource-rich nations has fallen dramati-
cally (see Figure 1).4 Although there has 
been an increase in morbidity and mor-
tality from what are often termed non–
AIDS-defining conditions in the United 
States, OIs remain a leading cause of 
hospitalization and death for persons 
with HIV infection.5-9 Persistent health 
disparities in the United States exacer-
bate the disproportionate number of 
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Review

What’s New in the 2009 US Guidelines for Prevention and 
Treatment of Opportunistic Infections Among Adults and 
Adolescents With HIV?
John T. Brooks, MD, Jonathan E. Kaplan, MD, and Henry Masur, MD

Despite dramatic declines in the incidence of opportunistic infections (OIs) 
in the United States, they remain an important cause of morbidity and 
mortality for HIV-infected persons. Previously separate guidelines on the 
prevention of OIs and on the treatment of OIs have been combined recently 
into an updated single document; the present article reviews salient changes 
to and new information contained in this guidance. Chapters on hepatitis B 
virus infection and tuberculosis have been expanded substantially, and each 
chapter now includes information on immune reconstitution inflammatory 
syndrome.  In addition, there is detailed discussion on the role of antiretroviral 
therapy in OI prevention and issues concerning the initiation of antiretroviral 
therapy during treatment of an acute OI.  In the future, these guidelines 
will likely be maintained as an internet-based document to facilitate wider 
dissemination and more rapid updates. 

Figure 1. Annual incidence of first AIDS-defining opportunistic infection in the HIV Outpatient 
Study, 1994–2007. Figure adapted from Brooks et al, Clin Infect Dis, 2009.4 
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patients with acute OIs presenting to ur-
ban and public health care facilities. As 
the number of persons living with HIV 
infection in the United States continues 
to increase and the existing clinical work 
force ages and retires, we must ensure 
that practitioners remain competent in 
the management of HIV-associated OIs. 

Organization of the Guidelines

The update includes sections on 29 OIs, 
with each section organized according 
to the same series of subsections (Table 
1). As in previous editions of the guide-
lines, prevention and treatment recom-
mendations are rated by a system that 
includes a letter (A through E) to indi-
cate the strength of the recommenda-
tion and a Roman numeral (I through 
III) to indicate the quality of the evi-
dence supporting the recommendation 
(Table 2). The guidelines now contain 11 
tables, 2 figures, and an appendix with 
recommendations for lowering the risk 
of acquiring OIs associated with a vari-
ety of specific exposures (eg, sexual or 
pet-related exposures).

Definition and Selection of 
Opportunistic Infections for 
Inclusion

In 1995, authors from the CDC, NIH, 
and IDSA defined OIs as “infections 
that cause disease with increased 
frequency and/or of increased se-
verity among HIV-infected persons, 
presumably because of immunosup-
pression.”10 That publication included 
more than 100 infections satisfying 
this definition. The OIs most predictive 
of severe HIV infection define AIDS, 
and those OIs are included among the 
AIDS-defining conditions in the CDC 
AIDS case definition.11

The OIs included in the 2009 guide-
lines encompass all AIDS-defining in-
fections and other infections that (1) 
are more prevalent among HIV-infected 
persons residing in the United States, 
(2) cause more severe clinical illness 
among HIV-infected persons, (3) are 
uniquely related to noninfectious AIDS-
defining conditions, or (4) have aspects 
of prevention or treatment that are 

unique to HIV-infected persons. In ad-
dition to the CDC AIDS-defining OIs, 
these OIs include bartonellosis, syphi-
lis, aspergillosis, human herpesvirus-6, 
-7, and -8 infections, human papillo-
mavirus infection, and hepatitis B vi-
rus (HBV) and hepatitis C virus (HCV) 
infections. The guidelines also include 
recommendations on 5 “geographic” 
OIs—diseases that are endemic outside 
the United States but might be acquired 
by HIV-infected persons as a result of 
foreign travel, or diseases that may be 
seen in the United States among immi-
grant populations (see below). 

Chemotherapy for Prevention 
and Treatment of Acute 
Opportunistic Infections

The guidelines provide small refine-
ments to prior editions regarding the 
management of major OIs such as 
Pneumocystis pneumonia (PCP), toxo-
plasmosis, cytomegalovirus (CMV) in-
fections, disseminated Mycobacterium 
avium complex (MAC) infection, and 

Table 2. System Used to Rate the Strength of Recommendations and Quality of 
Supporting Evidence

Rating Strength of Recommendation

A Both strong evidence for efficacy and substantial clinical benefit support recommen-
dation for use. Should always be offered. 

B Moderate evidence for efficacy—or strong evidence for efficacy but only limited clini-
cal benefit—supports recommendation for use. Should generally be offered.

C 
Evidence for efficacy is insufficient to support a recommendation for or against use. 
Or evidence for efficacy might not outweigh adverse conse quences (eg, drug toxicity, 
drug interactions) or cost of the treatment or alternative approaches. Optional.

D Moderate evidence for lack of efficacy or for adverse outcome supports a recommen-
dation against use. Should generally not be offered.

E Good evidence for lack of efficacy or for adverse outcome supports a recommenda-
tion against use. Should never be offered.

Rating Quality of the Evidence Supporting the Recommendation

I Evidence from at least 1 properly designed randomized, controlled trial.

II Evidence from at least 1 well-designed clinical trial without randomization, from co-
hort or case-controlled analytic studies (preferably from more than 1 center), or from 
multiple time-series studies, or dramatic results from uncontrolled experiments. 

III Evidence from opinions of respected authorities based on clinical experience, descrip-
tive studies, or reports of expert committees.

Adapted from Kaplan et al, Morb Mortal Wkly Rep, 2009.

Table 1. Organization of Information by 
Chapter Subsections in the Guidelines 

Epidemiology

Clinical Manifestations 

Diagnosis

Preventing Exposure

Preventing Disease

– Initiating Primary Prophylaxis

– Discontinuing Primary Prophylaxis

Treatment of Disease

Monitoring and Adverse Events, Includ-
ing Immune Reconstitution Inflammatory 
Syndrome 

Management of Treatment Failure

Preventing Recurrence

Discontinuing Secondary Prophylaxis 
(Chronic Maintenance Therapy)

Special Considerations During Pregnancy

Adapted from Kaplan et al, Morb Mortal 
Wkly Rep, 2009.
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Table 2. System Used to Rate the Strength of Recommendations and Quality of 
Supporting Evidence

Rating Strength of Recommendation

A Both strong evidence for efficacy and substantial clinical benefit support recommen-
dation for use. Should always be offered. 

B Moderate evidence for efficacy—or strong evidence for efficacy but only limited clini-
cal benefit—supports recommendation for use. Should generally be offered.

C 
Evidence for efficacy is insufficient to support a recommendation for or against use. 
Or evidence for efficacy might not outweigh adverse conse quences (eg, drug toxicity, 
drug interactions) or cost of the treatment or alternative approaches. Optional.

D Moderate evidence for lack of efficacy or for adverse outcome supports a recommen-
dation against use. Should generally not be offered.

E Good evidence for lack of efficacy or for adverse outcome supports a recommenda-
tion against use. Should never be offered.

Rating Quality of the Evidence Supporting the Recommendation

I Evidence from at least 1 properly designed randomized, controlled trial.

II Evidence from at least 1 well-designed clinical trial without randomization, from co-
hort or case-controlled analytic studies (preferably from more than 1 center), or from 
multiple time-series studies, or dramatic results from uncontrolled experiments. 

III Evidence from opinions of respected authorities based on clinical experience, descrip-
tive studies, or reports of expert committees.

Adapted from Kaplan et al, Morb Mortal Wkly Rep, 2009.

crytpococcosis. For each OI included 
in this revision of the guidelines, Table 
1 of the guidelines summarizes prima-
ry prevention recommendations, and 
Table 2 of the guidelines summarizes 
preferred and alternate treatment rec-
ommendations.

The Role of Antiretroviral 
Therapy for Preventing 
Opportunistic Infections

Effective antiretroviral therapy remains 
the mainstay for preventing OIs. In-
creasing the CD4+ cell count (CD4+ 
count) and reducing plasma HIV RNA 
level, regardless of pretreatment CD4+ 
count, each reduce the risk of acquiring 
OIs. The introduction to the guidelines 
emphasizes the importance of identify-
ing HIV-infected persons before their 
CD4+ counts fall to levels that increase 
their susceptibility to OIs. 

When to Start Antiretroviral 
Therapy in Patients With Acute 
Opportunistic Infections 

Initiating antiretroviral therapy dur-
ing an acute OI poses a variety of di-
lemmas. It can complicate the clinical 
scenario by introducing antiretroviral 
therapy–related drug toxicities and 
drug-drug interactions between anti-
retroviral drugs and antimicrobial ther-
apy for the OI. Alterations in renal and 
hepatic function related to the acute 
OI can distort antiretroviral therapy 
pharmacokinetics (eg, metabolic clear-
ance, volumes of distribution) and re-
duce antiretroviral efficacy or increase 
antiretroviral toxicity. Acute gastroin-
testinal OIs can decrease antiretrovi-
ral drug absorption, producing serum 
levels that only partially suppress HIV 
RNA level and thereby generate selec-
tion pressure favoring emergence of 
antiretroviral drug resistance.

Antiretroviral therapy–mediated im-
mune reconstitution, which is the goal 
of antiretroviral treatment, can also 
substantially complicate acute OI treat-
ment by augmenting inflammatory re-
sponses that intensify end-organ injury. 
This immune reconstitution inflamma-
tory syndrome (IRIS) has now been re-
ported in association with a wide va-

riety of OIs, although it has been best 
characterized for tuberculosis, dissemi-
nated MAC infection, PCP, cryptococco-
sis, and CMV retinitis. 

In addition to managing the acute 
OI and the patient’s HIV infection, IRIS 
can be a third condition the clinician 
must address. The term IRIS describes 
both the paradoxical worsening of an 
existing OI after initiating antiretroviral 
therapy as well as the unmasking of OIs 
that were clinically latent or subclinical 
and unrecognized before initiation of 
antiretroviral therapy. IRIS typically oc-
curs within 4 weeks to 8 weeks of start-
ing antiretroviral therapy. Risk of IRIS 
is highest among persons who experi-
ence rapid increases in CD4+ counts, 
especially if initiating therapy at very 
low CD4+ counts (ie, < 100 cells/µL) 
with high plasma HIV RNA levels. IRIS 
can be very difficult to distinguish from 
active, acute infections and can mani-
fest at sites other than the anatomic 
location where the OI was first diag-
nosed. Treatment of IRIS ranges from 
“watchful waiting” to therapy with non-
steroidal or steroidal antiinflammatory 
drugs and can include change in or 
intensification of the OI antimicrobial 
regimen. Each section in the guidelines 
now includes information on whether 
IRIS has been described in association 
with the particular OI. 

Initiating antiretroviral therapy dur-
ing treatment for an acute OI requires 
careful consideration and close clinical 
monitoring. For some OIs for which 
no specific therapy has been shown to 
be effective, such as cryptosporidiosis, 
certain microsporidioses, progressive 
multifocal leukencephalopathy (PML), 
and some infections caused by highly 
drug-resistant pathogens (eg, multire-
sistant herpes simplex virus), immedi-
ate initiation of antiretroviral therapy 
is warranted, even though IRIS can 
occur and would worsen the patient’s 
clinical condition (eg, PML). However, 
for OIs for which directed therapy is 
available, should antiretroviral therapy 
be deferred until the OI has been sub-
stantially treated? Results of a recently 
completed clinical trial referenced 
in the guidelines as an abstract have 
since been published12 and suggest the 
answer is no. 

This study examined survival among 
patients with acute OIs randomly as-
signed to early antiretroviral therapy 
(initiated within 16 days of starting 
acute OI treatment) versus deferred an-
tiretroviral therapy (6-12 weeks later). 
The findings demonstrated that in the 
absence of major contraindications, 
antiretroviral therapy should be initi-
ated early in patients with an acute OI. 
Notably, this study of predominately 
North American patients excluded per-
sons with tuberculosis, which remains 
a low-incidence OI in the United States. 
However, a recently completed ran-
domized, controlled clinical trial from 
South Africa has suggested that initiat-
ing antiretroviral therapy during antitu-
berculosis treatment is also superior to 
deferral.13 The recommendations in the 
guidelines regarding initiation of antiret-
roviral therapy in patients with an acute 
OI are summarized in Table 3.

Management of Antiretroviral 
Therapy in Patients With 
Opportunistic Infections 

As noted above, OIs that occur within 
the initial 12 weeks of antiretroviral 
therapy are typically attributed to la-
tent or incubating infections unmasked 
when antiretroviral therapy was started 
(ie, IRIS). OIs presenting during this 
phase of antiretroviral therapy do not 
represent antiretroviral failure, and 
both the OI antimicrobial regimen 
and the antiretroviral therapy should 
be continued. OIs that occur after 12 
weeks to 24 weeks of antiretroviral 
therapy in patients who have demon-
strated an initial response to therapy 
(ie, increased CD4+ count, decreased 
plasma HIV RNA level) are not neces-
sarily an indication to change antiret-
roviral therapy; such patients warrant 
close monitoring to determine whether 
maximal antiretroviral therapy benefit 
has been achieved. 

OIs that occur in patients with viro-
logic failure, defined as either the in-
ability to suppress HIV RNA level after 
12 weeks to 24 weeks of antiretroviral 
therapy or as a rebound of HIV RNA 
level after a period of suppression de-
spite adequate adherence, indicate 
the need to reassess the antiretroviral 
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therapy. OIs occasionally occur in pa-
tients with robust CD4+ counts and 
suppressed HIV RNA levels; there is no 
evidence that changing or enhancing 
antiretroviral therapy in such cases is 
beneficial. Likewise, data are lacking 
with regard to the optimal manage-
ment of patients who develop OIs in 
the context of discordant immunologic 
and virologic responses. 

Opportunistic Infections During 
Pregnancy

There are few studies of the effects of 
interventions to prevent and treat OIs in 
HIV-infected pregnant women and their 
fetuses. The guidelines review avail-
able information about the physiologic 
changes pregnant women experience 
that might affect the efficacy or toxic-
ity of drugs used to treat each OI. They 
also include information on the risks to 
the fetus of exposure to these agents 
and to radiation from diagnostic pro-
cedures. The guidelines emphasize the 
importance of focusing on the health of 
the mother as well as the child. 

Prevention of Opportunistic 
Infections with 
Chemoprophylaxis

Chemoprophylaxis to prevent first 
episodes of OIs (primary prophylaxis) 
and to prevent OI recurrences and re-
lapses (secondary prophylaxis, also 
called chronic maintenance therapy) 
remains essential for patients (1) who 
are not taking antiretroviral therapy 
or who have recently initiated an-
tiretroviral therapy and still have a 
CD4+ count below the recommend-
ed thresholds for chemoprophylaxis, 
(2) who are unable to achieve a CD4+ 
count above these thresholds despite 
antiretroviral therapy, or (3) whose 
CD4+ count has fallen below these 
thresholds in association with virolog-
ic failure. For most pathogens, there 
have been no major changes in the 
drugs recommended for chemopro-
phylaxis or in the CD4+ count thresh-
olds for initiating, discontinuing, or 
reinitiating chemoprophylaxis. 

For patients resident in areas of 
the United States endemic for coccid-

iodomycosis, the guidelines now sug-
gest that prophylaxis with fluconazole 
or itraconazole be considered for per-
sons seropositive for anticoccidioidal 
IgG or IgM who have a CD4+ count be-
low 250 cells/µL. Experts also suggest 
that annual serologic testing might be 
appropriate for patients previously se-
ronegative for these immunoglobulins. 

Prevention of Opportunistic 
Infections with Immunizations

As in previous guidelines, adminis-
tration of 23-valent polysaccharide 
pneumococcal vaccine (PPV) is rec-
ommended to prevent pneumococcal 
disease in persons with a CD4+ count  
of 200 cells/µL or higher, unless the 
patient has received this vaccine with-
in the prior 5 years. PPV should be of-
fered to patients with a CD4+ count 
below 200 cells/µL as well. Because the 
vaccine’s efficacy in this latter patient 
population is not well documented, re-
vaccacination after achieving a CD4+ 
count of at least 200 cells/µL can be 
considered. The duration of the protec-
tive effect of primary pneumococ cal 
vaccination is unknown; the guidelines 
note that revaccination every 5 years 
may be considered, although definitive 
data on the clinical benefit of this inter-
vention are lacking. 

Annual administration of the inacti-
vated influenza vaccine is also recom-
mended to reduce the risk of influenza 
and of postinfluenza bacterial pneu-
monia. Administration of the live influ-
enza vaccine is not recommended for 
HIV-infected patients. Given the promi-
nence of influenza infections domesti-
cally and globally since the guidelines 
were formulated and data that suggest 
influenza illness might be more severe 
in HIV-infected patients than in HIV-
uninfected patients,14-16 influenza vac-
cination with inactivated vaccine prod-
ucts as they become available seems 
especially relevant.

The guidelines suggest that admin-
istration of varicella vaccine be consid-
ered for those rare HIV-infected adults 
who are seronegative against varicella-
zoster virus (VZV) and have a CD4+ 
count above 200 cells/µL. Routine se-
rologic testing to determine the VZV 

Table 3. Summary Recommendations On When to Initiate Antiretroviral Therapy in 
Antiretroviral Therapy–Naive Patients With an Acute Opportunistic Infection (OI)

In the absence of compelling contraindications, early initiation of antiretroviral therapy near 
the time of initiating OI treatment should be considered for most patients with an acute OI, 
excluding tuberculosis (TB).

Other elements that should be considered when making this decision are degree of immu-
nosuppression, availability of effective therapy for the OI, risk of drug interactions, over-
lapping drug toxicities, risk of developing immune reconstitution inflammatory syndrome 
(IRIS) and associated consequences, and willingness of the patient to adhere to the drug 
regimens. 

In cases of cryptosporidiosis, microsporidiosis, progressive multifocal leukoencephalopathy, 
Kaposi sarcoma, Pneumocystis pneumonia, and invasive bacterial infections, the early ben-
efits of antiretroviral therapy outweigh the risk related to these other factors, and antiretro-
viral therapy should be started as soon as possible. 

In the setting of TB disease, the following guidance for initiating antiretroviral therapy 
should be considered:

CD4+ count < 100 cells/µL
After 2 weeks  
(during intensive phase of therapy)

CD4+ count 100-200 cells/µL
After 2 months  
(at end of intensive phase of therapy)

CD4+ count sustained > 200 cells/µL
After 2 months  
(during maintenance phase of therapy)

CD4+ count sustained > 350 cells/µL After completing TB therapy

Adapted from Kaplan et al, Morb Mortal Wkly Rep, 2009.
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serostatus of HIV-infected adults is not 
recommended but might be indicated 
under certain circumstances (ie, HIV-
infected contact of a person with active 
VZV infection). For patients who are VZV 
seronegative and have been exposed to 
VZV infection, especially chicken pox 
(which poses higher risk than localized 
herpes zoster), varicella-zoster immune 
globulin should be administered within 
96 hours of exposure. 

Despite substantial interest regard-
ing the use of vaccines against herpes 
zoster and against human papillomavi-
rus (HPV) in HIV-infected persons, data 
on the safety, immunogenicity, and ef-
ficacy of these vaccines are inadequate 
to support a recommendation for or 
against their use. Administration of 
HPV vaccine is considered optional for 
women aged 15 years to 26 years. The 
guidelines recommend that the herpes 
zoster vaccine not be administered to 
HIV-infected persons until additional 
data are available. 

Hepatitis B Virus Infection

In this revision, guidance on the pre-
vention and treatment of HBV coinfec-
tion in HIV-infected persons has been 
substantially expanded. The guidelines 
emphasize the importance of screen-
ing all patients for HBV infection. Up to 
90% of certain HIV-infected populations 
(eg, intravenous drug users) can have 
at least 1 serum marker of previous ex-
posure to HBV, and approximately 10% 
of HIV-infected patients have evidence 
of chronic HBV coinfection. HBV dis-
ease is accelerated in HIV-infected pa-
tients compared with HIV-uninfected 
patients, and HBV- and HIV-coinfected 
patients who start antiretroviral therapy 
without concurrent anti-HBV treatment, 
for instance if their HBV-infection is un-
detected, can experience substantial 
flares in hepatic transaminase levels 
and hepatic necrosis.

Clinicians should consider confirma-
tory HBV DNA screening for persons 
who test positive only for anti-HBV core 
antibody (anti-HBc) because false-pos-
itive anti-HBc test results appear to be 
more common in HIV-infected persons, 
especially those coinfected with HCV. 
Administration of HBV vaccine is rec-

ommended for all HIV-infected persons 
who have no serologic evidence of HBV 
exposure (ie, negative for HBV surface 
antigen, anti-HBV surface antibody, and 
anti-HBc). Patients testing positive solely 
for anti-HBc can be given the complete 
primary vaccine series; however, some 
specialists would test for HBV DNA to 
rule out HBV infection. Patients without 
detectable HBV DNA should be vaccinat-
ed. Despite evidence that serologic re-
sponses to vaccination are improved at 
higher CD4+ counts, vaccination should 
not be deferred for susceptible persons 
while awaiting a rise in CD4+ count. 
Serologic responses should be checked 
1 month after completing the vaccine 
series for all patients; if no response is 
observed, revaccination should be con-
sidered. Some experts recommend vac-
cinating patients, both for initial vaccina-
tion and for revaccination, with double 
doses of vaccine. 

Guidance on the treatment of HBV 
infection in these guidelines has been 
harmonized with parallel guidance in 
the antiretroviral treatment guidelines 
disseminated by the US Department 
of Health and Human Services17 and 
by the International AIDS Society–
USA panel.18 Dually infected patients 
who require anti-HBV therapy should 
be given highly active combination 
antiretroviral therapy for HIV infec-
tion regardless of their CD4+ count. 
The guidelines review in detail the 
available anti-HBV agents and stress 
the importance of using at least dual 
combination therapy against HBV as 
part of the HIV antiretroviral regimen. 
For HBV-infected patients who require 
anti-HBV therapy but who wish to de-
fer therapy for HIV infection, drugs 
active solely against HBV should be 
selected to prevent emergence of an-
tiretroviral drug resistance. The ad-
vantages and disadvantages of liver 
biopsy for patient management are 
discussed, and guidance is provided 
for individualizing the decision to per-
form liver biopsy. 

Tuberculosis

Guidance on prevention and treatment 
of tuberculosis (TB) has been expanded 
substantially, in particular the recom-

mendations on the diagnosis of latent 
TB and issues related to coadministra-
tion of antiretroviral therapy and anti-
TB therapy. The importance of testing 
all HIV-infected persons for latent TB 
disease is emphasized, even though 
TB remains an uncommon OI in the 
United States. This update provides new 
information comparing the traditional 
tuberculin skin test (TST) with recently 
available interferon gamma release as-
says (IGRA) for the diagnosis of TB. A 
detailed comparison of these tests is 
provided in Table 10 of the guidelines 
document. Evidence suggests that the 
IGRAs have more consistent and higher 
specificity than the TST, better correla-
tion with surrogate measures of expo-
sure to Mycobacterium tuberculosis, and 
less cross-reactivity because of BCG vac-
cination or other nontuberculous my-
cobacteria exposure. However, results 
from comparative studies of TST and 
IGRAs in HIV-infected patients indicate 
that concordance between the tests is 
not complete. 

Discussions regarding the diagnosis 
of active TB with nucleic acid amplifica-
tion testing of sputum smears have been 
updated and aligned with recent gen-
eral TB management guidelines.19 The 
guidelines now recommend 9 months 
of isoniazid as preferred therapy for the 
treatment of latent TB and specifically 
note that the 2-month regimen of pyriz-
inamide plus rifabutin should no longer 
be offered. 

Updated Information on Drug 
Interactions

The tabulated drug information in the 
guidelines has been extensively updated. 
Table 5 of the guidelines document sum-
marizes toxicities of drugs used to treat 
and prevent OIs by drug class; Table 6 
of the guidelines document summarizes 
the numerous known pharmacokinetic 
interactions between drugs used to treat 
and prevent OIs and antiretroviral drugs; 
and Table 7 of the document summa-
rizes combinations of antiretroviral and 
other antiinfective drugs that should be 
avoided. Data in these tables on drug 
interactions affecting use of rifamycins 
for prevention and treatment of TB have 
been particularly improved.
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Geographic Opportunistic 
Infections 

Geographic OIs (ie, OIs that occur pre-
dominantly in regions outside the Unit-
ed States) deserve special attention. As 
life expectancy for HIV-infected pa-
tients receiving antiretroviral therapy 
increases, more Americans with HIV 
are travelling overseas. In addition, 
a substantial number of immigrants 
with HIV infection come to the United 
States from tropical countries and may 
present with OIs not typically seen 
here. Malaria, penicilliosis, leishmania-
sis, trypanosomiasis, and isosporiasis 
are included. Clinicians in the United 
States need to be familiar with the di-
agnosis and management of these OIs 
in the presence of HIV infection. 

Future Directions

Although clinical experience regarding 
the prevention and treatment of OIs has 
increased dramatically since the 1980s, 
important knowledge gaps remain. Ef-
fective programs must be identified 
and established to identify persons as 
early as possible after HIV infection has 
occurred and to link them to and retain 
them in care. Simpler, less invasive, 
and more rapid diagnostic methods are 
still needed for many OIs. Such diag-
nostics would have considerable value 
for resource-poor settings outside the 
United States, where our understand-
ing of the spectrum of OIs and their 
empiric treatment remains limited. The 
safety and effectiveness of new vac-
cines, especially for infections such as 
HPV and herpes zoster that cause sub-
stantial morbidity among HIV-infected 
persons, remain largely unknown. Ef-
fective treatments for some OIs such 
as PML and cryptosporidiosis are still 
needed. Consideration is also being 
given to maintaining these guidelines 
in an online format with more frequent 
updates so that clinicians can have ac-
cess to pivotal new information in the 
timeliest fashion possible. 

The findings and conclusions in this report 
are those of the authors and do not necessar-
ily represent the official position of the CDC.

Financial Disclosure: The authors have no 
relevant financial affiliations to disclose.
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Letter
HIV Neurocognitive Disease Continues in the Antiretroviral Era

To the Editor: In his excellent summary of current topics in 
HIV neurocognitive disease, Dr David Clifford showed a table 
of our approach to categorize the effectiveness of antiret-
roviral drugs in the nervous system, with our permission.1 
Unfortunately, an older version of the table was published 
that includes an error: ritonavir-boosted atazanavir was in-
correctly categorized in the higher (1) category rather than 
the intermediate (0.5) category. 

Because several older and preliminary versions of the table 
were shown in oral presentations between 2006 and 2007, 
we are striving to standardize our approach to antiretroviral 
drug categorization on the version used in the analysis that 
was published in Archives of Neurology in 2008.2 This version 
is shown here (Table 1). 

Please accept our apology for the confusion this may have 
caused and our gratitude for your assistance in correcting it. 

Scott Letendre, MD 
sletendre@ucsd.edu 
HIV Neurobehavioral Research Center, Antiviral Research Center 
University of California San Diego 

1. Clifford DB. HIV-associated neurocognitive disease continues in the 
antiretroviral era. Top HIV Med. 2008;16:94-98.

2. Letendre S, Marquie-Beck J, Capparelli E, et al. Validation of the CNS 
penetration-effectiveness rank for quantifying antiretroviral penetration 
into the central nervous system. Arch Neurol. 2008;65:65-70.

In Reply: I am delighted that Dr Letendre is providing us 
with an updated version of the central nervous system pen-
etration effectiveness (CPE) scoring system. This important 
contribution to analysis of the issues of drug penetration will 
require periodic updates necessitated by emerging data and 
the inclusion of newer drugs that must be considered in our 
thinking about how well we target HIV therapy for the central 
nervous system. This updated version of the CPE table was 
unavailable at the time I reviewed the manuscript but will be 
of interest to readers now. We look forward to elucidation of 
the true clinical impact of these considerations as prospec-
tive data are collected testing the hypothesis that optimal 
therapy can be achieved by considering CPE when design-
ing HIV therapy, particularly for the many patients who have 
some degree of cognitive impairment.

David B. Clifford, MD 
cliffordd@neuro.wustl.edu 
Washington University School of Medicine 
St Louis, MO

Editor’s Note: The original table has been updated on the 
IAS–USA Web site version of the article (at www.iasusa.org/
pub/2008.html).

Table 1. Categorization of the Effectiveness of Antiretroviral 
Drug Central Nervous System Penetration

Better Intermediate Worse

nRTIs Abacavir
Zidovudine

Emtricitabine
Lamivudine
Stavudine

Didanosine
Tenofovir
Zalcitabine

NNRTIs Delavirdine
Nevirapine

Efavirenz

PIs Amprenavir/ra

Indinavir/r
Lopinavir/r

Amprenavira

Atazanavir
Atazanavir/r
Indinavir

Nelfinavir
Ritonavir
Saquinavir
Saquinavir/r
Tipranavir/r

Fusion 
Inhibitors 

Enfuvirtide

nRTI indicates nucleoside analogue reverse transcriptase inhibitor; 
NNRTI, nonnucleoside analogue reverse transcriptase inhibitor; PI, 
protease inhibitor; /r, ritonavir-boosted. 
aAmprenavir or fosamprenavir.
Adapted from Letendre et al, Arch Neurol, 2008.
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Guidelines for Authors and Contributors

The International AIDS Society–USA pub-
lishes Topics in HIV Medicine as a resource 
for physicians and other health care prac-
titioners who are actively involved in HIV 
and AIDS care. The journal is indexed in 
Index Medicus/MEDLINE and is distributed 
to approximately 13,000 national and in-
ternational subscribers. 

The following guidelines describe the types 
of articles and contributions published in 
the journal, outline its policies, and provide 
instructions for authors. For further infor-
mation, contact Topics in HIV Medicine at 
topics2009“at”iasusa.org.

Categories of Articles

Perspectives. Perspective articles are sum-
maries of selected talks given at Interna-
tional AIDS Society–USA continuing medi-
cal education courses. An International 
AIDS Society–USA medical writer prepares 
a summary manuscript from a transcript of 
the talk. The manuscript is reviewed and ed-
ited by the specific course presenter and the 
journal’s appointed peer reviewers. 

Reviews. Topics in HIV Medicine welcomes  
original review articles on current issues in 
HIV and AIDS for consideration. Topics in HIV 
Medicine does not publish original research. 
Manuscripts should be 3000 to 6000 words 
(excluding references, tables, and figures) and 
should include numbered references and a 
brief introductory abstract of approximately 
100 to 200 words. Original, adapted, or re-
printed figures and tables may be included and 
should be cited in the text and accompanied 
by a brief title. Adapted and reprinted work re-
quires proof of permission obtained from the 
original publishers and authors. Authors inter-
ested in submitting unsolicited manuscripts 
are encouraged to submit an outline or ab-
stract of the proposed manuscript first; please 
contact the editor for further information.

Editorials. Topics in HIV Medicine and 
its editors invite submission of editorials. 
Editorials should be approximately 500 
to 1500 words (excluding references) and 
should include numbered references.

Special Contributions. A special contribu-
tion article often represents the unique con-
tribution (such as a consensus statement) of 
an author or group of authors.

Stories. Stories for the Telling Stories col-
umn share the experiences of those in-
volved in HIV and AIDS care. Stories may 
be approximately 800 to 3500 words; un-
solicited submissions are welcome.

Commentaries. Discussion on a current is-
sue in HIV medicine is welcome as a Com-
mentary. Commentaries should be 500 to 
1500 words and include numbered referenc-
es as appropriate. Commentaries may be in-
vited by the editors; unsolicited submissions 
are also welcome for consideration.

Letters to the Editor. Letters to the editor 
are welcome and should be sent to the ad-
dress listed below. Limit 300 words.

Special Issues. Topics in HIV Medicine 
publishes 1 or 2 issues each year with a 
special focus, such as reports from recent 
scientific meetings and summaries of spe-
cial International AIDS Society–USA con-
tinuing medical education courses.

Reprints. Reprints of papers by expert 
panels convened by the International AIDS 
Society–USA are periodically included in 
Topics in HIV Medicine.

Submission of Manuscripts

Manuscripts should be submitted via e-mail 
or PC-compatible floppy disk with a double-
spaced hard copy to the address below. 
Each manuscript author should complete 
an Authorship Form, which is available  
online at http://www.iasusa.org/pub or may 
be obtained by contacting the editor at the 
address below. Outlines or abstracts of pro-
posed manuscripts are welcome and may 
be sent via mail or e-mail.

 Editor, Topics in HIV Medicine 
 International AIDS Society–USA 
 425 California Street, Suite 1450 
 San Francisco, CA  94104-2120 
 E-mail: topics2009“at”iasusa.org

Receipt of submitted manuscripts will be 
acknowledged by editorial staff, and submis-
sions will be reviewed by peer reviewers. Ac-
ceptance for publication is based on the qual-
ity and relevance of the work.

Copyright

Copyright to manuscripts published in Topics 
in HIV Medicine is owned by the International 
AIDS Society–USA. All authors and contribu-
tors of manuscripts accepted for publication, 
with the exception of US federal government 
employees, must sign a copyright transfer 
form as a condition of publication.

Authorship Requirements

Topics in HIV Medicine uses the definition of 
authorship formulated by the International 
Committee of Medical Journal Editors and 
published in its Uniform Requirements for 
Manuscripts Submitted to Biomedical Jour-
nals.1 This definition states: “Authorship credit 
should be based on (1) substantial contribu-
tions to conception and design, acquisition of 
data, or analysis and interpretation of data; (2) 
drafting the article or revising it critically for 
important intellectual content; and (3) final ap-
proval of the version to be published. Authors 
should meet conditions 1, 2, and 3. Acquisi-
tion of funding, collection of data, or general 
supervision of the research group, alone, does 
not justify authorship.” Topics in HIV Medicine 
will not consider ghostwritten articles for pub-
lication.

Financial Disclosure

It is the policy of the International AIDS So-
ciety–USA to ensure balance, independence, 
objectivity, and scientific rigor in all of its edu-
cational programs. To that end, all authors and 
contributors of articles published in Topics in 
HIV Medicine are expected to disclose to read-
ers any significant financial interest or other re-
lationship with any organization having finan-
cial interest in the content of the manuscript. 
Financial interests include employment, con-
sultancy, honorarium, grant/research support, 
major stock ownership, and membership in 
a speakers bureau. The complete financial 
disclosure statements for all authors and con-
tributors are published with the articles.

1. International Committee of Medical Journal 
Editors. Uniform requirements for manuscripts 
submitted to biomedical journals. Updated Octo-
ber 2008. Available at http://www.icmje.org. Ac-
cessed July 7, 2009.
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International AIDS Society–USA
425 California Street, Suite 1450
San Francisco, CA 94104-2120

Visit our Web site at www.iasusa.org for...

•	 Updates	on	the	2009	Annual	Clinical	Conference	for	
the	Ryan	White	HIV/AIDS	Program

•	 Newly	released	Cases on the Web

•	 Upcoming	Continuing	Medical	Education	course	 
agendas	and	online	registration

•	 Webcasts	and	Podcasts	of	Spring	2009	CME	course	 
presentations

A Publication of the International AIDS Society–USA
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