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The following article in this issue is associated with CME credit: 
Post WS. Predicting and preventing cardiovascular disease in 
HIV-infected patients. Top Antivir Med. 2011;19(5):169-173

Instructions

This journal-based continuing medical education (CME) activity pro-
vides a review of cardiovascular disease and HIV infection. To com-
plete the activity, the learner is instructed to:

• Read the article (see pages 169-173)
• Review a selection of the references
• Reflect on how the information might be applied to clinical practice
• Complete the posttest
• Complete the CME claim form and send it to the IAS–USA office.

Learning Objectives

On completion of this activity, learners will be able to describe evi-
dence from observational studies regarding HIV infection and cardio-
vascular disease (CVD), and describe risk assessment and risk man-
agement for CVD.
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physicians. 
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mum of 1.5 AMA PRA Category 1 CreditsTM. Physicians should claim 
only the credit commensurate with the extent of their participation 
in the activity.
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ners, physician assistants, nurses, and other health professionals who 
provide care for people with viral diseases.

Conflicts of Interest and Financial Disclosures

IAS–USA policy requires that the IAS–USA resolve any real or apparent con-
flict of interest that may influence the development, content, or delivery of 
its educational activity prior to the activity’s being delivered to learners. The 
IAS–USA has several mechanisms for resolving conflicts of interest in educa-
tional activities. If the conflict of interest cannot be resolved through these 
mechanisms, the party will be removed from the activity.

Dr Post and Dr Ketlogetswe have no relevant financial affiliations to disclose. 

Dr Richman has been a consultant to Biota, Bristol-Myers Squibb, CHIMERx, 
Gen-Probe Inc, Gilead Sciences, Inc, Idenix Pharmaceuticals, Inc, Johnson & 
Johnson, Merck & Co, Inc, and Monogram Biosciences, Inc. He has been the 
recipient of research grants or contracts from Merck & Co, Inc. Dr Richman 
has been a stock options holder of CHIMERx and Idenix Pharmaceuticals, Inc.

Dr Benson has no relevant financial financial affiliations to disclose. 

Preparation of this activity was made possible by grant support as described 
on the inner front cover of this issue.




Posttest Questions

Check the box next to the best answer to each of the questions 
below. To earn CME credit, you must receive a passing score of 
80% or more correct.

1. What is the major determinant of risk for cardiovascular disease in 
HIV-infected patients?

	A. Chronic inflammation and accelerated aging associated with 
 HIV infection

	B. Adverse effects of antiretroviral therapy on metabolism 
	C. Traditional cardiovascular disease risk factors such as diabetes, 

 smoking, hypocholesterolemia, and hypertension

2. Which statement about the Framingham Risk Score (FRS) is correct?

	A. The FRS can be used to predict 10-year risk of cerebrovascular 
 accident

	B. The FRS can underestimate lifetime risk of coronary heart 
 disease in women

	C. The FRS is not valid for use in the HIV-infected population 

3. According to current American Heart Association/American College 
of Cardiology recommendations, which group has the strongest 
recommendation (Class I) for aspirin use (daily or every other day) 
for the primary prevention of cardiovascular disease (CVD)?

	A. Men with 10-year risk of coronary heart disease of 10% or higher
	B. Women aged 65 years and older who are at risk for CVD
	C. Women younger than 65 years who are at risk for CVD

4. In the AIM-HIGH (Atherothrombosis Intervention in Metabolic 
Syndrome with Low HDL Cholesterol/High Triglyceride and 
Impact on Global Health Outcomes) study, simvastatin was 
compared with simvastatin plus extended-release niacin. Which 
statement about the AIM-HIGH study findings is correct?

	A. Increases in triglyceride level occurred in the simvastatin/
 niacin group

	B. No statistically significant difference in primary endpoint was 
 observed between the 2 treatment groups

	C. A greater occurrence of stroke was observed in the sim-
 vastatin-only group than in the simvastatin/niacin group 

5. Evidence from the SMART (Strategies for Management of Antiretro-
viral Therapy) study of antiretroviral treatment interruption suggests 
that HIV infection itself increases the risk of coronary heart disease. 
Which statement about the SMART study findings is correct?

	A. Treatment interruption was not associated with an increase 
 in risk for mortality or cardiovascular disease

	B. Treatment interruption was associated with an increase in 
 risk for mortality, but was not associated with increase in risk  
 for cardiovascular disease

	C. Increases in IL-6 (interleukin 6) and D-dimer in the treatment 
 interruption group were statistically significantly correlated  
  with plasma HIV RNA levels

This CME activity is offered from January 30, 2012, to January 
30, 2013. Physicians (MDs, DOs, and international equivalents) 
who receive a passing score on the posttest and submit the reg-
istration and evaluation forms are eligible to receive CME credit. 
Nonphysician health care practitioners will receive a certificate 
of attendance.
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E-mail address to receive CME certificate ( ___Home ___Work)

The amount of time (in hours) I spent on reading the article, reviewing 
the references, reflecting on how the information might be applied to the 
practice, and taking the posttest was:

 	< 1   	1.5   	2   	3   	other _____

To receive CME credit, please complete the posttest, participant information, and evaluation forms and return all to the IAS–USA.

Please complete the following evaluation form for this activity:

Excellent Very Good Good Fair Poor

Content and presentation of article ❍ ❍ ❍ ❍ ❍

Value in fulfilling learning objectives ❍ ❍ ❍ ❍ ❍

Value to your practice/responsibility ❍ ❍ ❍ ❍ ❍

Freedom from commercial bias ❍ ❍ ❍ ❍ ❍

Please list 3 specific measurable changes you will make in your practice based on the information presented in the article:
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2. __________________________________________________________________________________________________________________
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Which parts of this journal-based CME activity could have been improved?

_______________________________________________________________________________________________________________________
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Other comments (please feel free to comment on any aspect of Topics in Antiviral Medicine):
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425 California Street, Suite 1450
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Cardiovascular disease (CVD) is the 
leading cause of non-HIV-related death 
in people with HIV infection. Risk in 
HIV-infected persons appears to reflect 
contributions of non-HIV-related car-
diovascular risk factors, the chronic in-
flammatory response in HIV infection, 
as well as metabolic adverse effects of 
antiretroviral therapy (namely, insulin 
resistance, dyslipidemia, abnormal fat 
distribution, and hypertension).

Evidence of Cardiovascular Risk 
From Observational Studies

Observational studies suggest an in-
creased risk for coronary heart disease 
(CHD) associated with HIV infection 
and antiretroviral therapy. However, 

Dr Post is Associate Professor of Medicine 
and Epidemiology at The Johns Hopkins 
University School of Medicine in Baltimore, 
Maryland. Dr Ketlogetswe is a cardiology  
fellow at The Johns Hopkins University 
School of Medicine. 

Cardiovascular disease (CVD) is the leading cause of non–HIV-related death 
in HIV-infected persons. The risk of CVD in HIV-infected persons appears to 
reflect the contribution of a number of factors, including non–HIV-related 
(traditional) cardiovascular risk factors, chronic inflammation associated 
with HIV infection, and metabolic adverse effects of antiretroviral therapy. 
Traditional CVD risk factors, however, are the major determinants of risk 
in HIV-infected patients and this population carries a high burden of such 
factors. HIV infection may also be an independent risk factor for CVD, but 
there is not yet sufficient evidence to consider HIV infection itself a coronary 
heart disease risk equivalent (eg, in the same manner as diabetes) or to 
change calculation of risk in the HIV-infected population. In the absence 
of specific randomized trials in the HIV-infected population, HIV-infected 
persons should be treated for cardiovascular risk factors according to  
current national guidelines for reducing risk, including those for aspirin  
use and for treatment of dyslipidemia, hypertension, and metabolic 
syndrome. This article summarizes a presentation by Wendy S. Post, MD, at 
the 14th Annual Clinical Conference for the Ryan White HIV⁄AIDS Program 
held in Tampa, Florida, in June 2011. Dr Kerunne Ketlogetswe provided 
additional editing. The Clinical Conference is sponsored by the IAS–USA 
under the Health Resources and Services Administration (HRSA) contract 
number HHSH250200900010C.

Perspective

Predicting and Preventing Cardiovascular Disease  
in HIV-Infected Patients

not all studies have yielded consistent 
results, with some studies finding an 
increased risk of CVD and others none, 
likely owing to limitations of study de-
sign among the different studies that 
prevent straightforward interpretation 
of the findings.

Compelling evidence that HIV in-
fection itself increases the risk of CHD 
comes from recent data from the Strat-
egies for Management of Antiretroviral 
Therapy (SMART) study. This study 
showed that interruption of antiretro-
viral treatment was associated with a 
statistically significant 80% increase in 
risk for mortality (hazard ratio [HR], 
1.8; P = .007) compared with continu-
ous treatment among more than 5000 
patients with CD4+ cell counts above 
350/µL.1 Treatment interruption was 
also associated with a 70% increase in 
risk for major cardiovascular, renal, or 
hepatic disease (HR, 1.7; P = .009). 
For fatal or nonfatal CVD alone, the 
risk was increased by 60% (HR, 1.6;  
P = .05), suggesting that inadequately 
treated viral infection itself increased 
the risk of CVD. Inflammatory markers 
were strongly associated with mortal-

ity. At 1 month, increases in IL-6 and 
D-dimer occurred in 30% and 16% 
of patients, respectively, in the treat-
ment interruption group versus 0% 
and 5%, respectively, in the continu-
ous treatment group (P<.0001 for 
differences). Increases in IL-6 and  
D-dimer in the treatment interruption 
group were statistically significantly 
correlated with plasma HIV RNA levels 
(P<.0001). 

In a case-control study in the 
SMART trial population, higher IL-6 
and D-dimer levels were associated 
with dramatically increased risk of all-
cause mortality, with the adjusted odds 
ratios (ORs) for the top quartile versus 
bottom quartile being 8.3 (P<.0001) 
for IL-6 and 12.4 (P<.0001) for D-di-
mer.2 Elevated high-sensitivity C-reac-
tive protein (hs-CRP) was also associ-
ated with increased risk of mortality  
(OR, 2.0; P = .05).

Risk Assessment

Data from the HIV Outpatient Study 
(HOPS) cohort show that traditional 
CVD risk factors predict risk for CVD 
in HIV-infected patients. Adjusted ORs  
for a CVD event were 3.3 for age 
greater than 40 years, 3.2 for diabe-
tes, 1.9 for hyperlipidemia, and 1.7 for  
hypertension.3 

The Framingham Risk Score (FRS), 
which incorporates traditional risk 
factors of age, total cholesterol, high-
density lipoprotein (HDL) cholesterol 
(a negative risk factor), smoking status, 
and systolic blood pressure, is widely 
used to predict 10-year risk of myocar-
dial infarction (MI) or CHD death. The 
FRS is valid and applicable in the HIV-
infected population. There is increased 
interest in extending risk assessment 
beyond the 10-year interval. Particu-
larly among younger individuals and 
women, in whom a cerebrovascular  
accident (CVA) is much more common 
as the initial presentation of CVD, the 
10-year FRS can underestimate life-

See page 167 for information on 
CME credit for this article.
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time risk of CHD and preclude warrant-
ed intensive prevention strategies.4 As 
such, the American Heart Association 
(AHA) CVD Prevention Guidelines for 
women have been amended to define 
high risk as a 10%, 10-year risk for all 
CVD, not just CHD alone.

Coronary Calcification

Calcium is an integral component of 
arterial plaque, and increased coro-
nary calcification is a risk factor for 
coronary events. Atherosclerosis be-
gins early and most plaque ruptures 
occur at sites where there was previ-
ously less than 40% stenosis. Stress 
tests detect only bloodflow-limiting 
stenoses, whereas coronary calcium 
scans can detect more diffuse athero-
sclerosis that is not yet limiting flow. 
Coronary calcium scans may thus per-
mit targeting of patients for aggressive 
primary prevention. 

The MESA (Multi-Ethnic Study of 
Atherosclerosis) trial showed that coro-
nary artery calcium score predicted 
CHD in each of 4 racial/ethnic groups 
and in men and women after account-
ing for traditional risk factors.5 The 
current AHA recommendations indi-
cate that measurement of coronary 
artery calcium (CAC) is reasonable 
for cardiovascular risk assessment in 
asymptomatic adults at intermediate 
risk (10-year risk of 10%-20%; class IIa 
recommendation) and may be reason-
able in persons at low to intermediate 
risk (10-year risk of 6%-10%; class IIb 
recommendation). Patients at low risk 
(10-year risk <6%) should generally 
not undergo coronary calcium scan-
ning. The cardiovascular substudy in 
the Multicenter AIDS Cohort Study 
(MACS) did not show increased CAC in 
HIV-infected individuals receiving anti-
retroviral therapy.6 Nonetheless, it may 
be considered in patients at intermedi-
ate risk to help guide the decision on 
how aggressively to treat such patients. 

C-Reactive Protein (CRP)

In the general population, the inflam-
matory marker CRP has been strongly 
associated with risk for cardiovascular 
events in many, but not all, studies. 

CRP is also associated with other car-
diovascular risk factors, particularly 
metabolic syndrome. High CRP levels 
are predictive of total mortality in HIV-
infected patients.1 The JUPITER (Justifi-
cation for the Use of Statins in Preven-
tion: an Intervention Trial Evaluating 
Rosuvastatin) study examined wheth-
er treatment with rosuvastatin versus 
placebo could prevent cardiovascular 
events in more than 17,000 patients 
in the general population. Men aged 
50 years or older and women aged 60 
years or older with no prior CVD or di-
abetes, normal low-density lipoprotein 
(LDL) cholesterol level (<130 mg/dL), 
and elevated high-sensitivity CRP  
(≥ 2 mg/L) were included.7 Rosuvas-
tatin treatment was associated with a 
statistically significant 44% reduction 
in risk for the combined endpoint of 
MI, stroke, unstable angina, revas-
cularization, or cardiovascular death 
(HR, 0.56; P < .00001). The number 
of patients needed to treat to prevent 
1 event was 25. An unanswered ques-
tion is whether statin therapy provides 
substantial preventive benefit even in 
patients without elevated CRP and LDL 
cholesterol level below 130 mg/dL.  

Elements of Risk Management

The following are the ABCs of CVD risk 
management in both HIV-infected per-
sons and uninfected persons:

A: Aspirin when indicated
B: Blood pressure control
C: Cholesterol management; 
    Cigarette smoking cessation 
D: Diabetes and prediabetes 
    management 
E: Exercise

Aspirin

Data on the preventive effects of aspirin 
are conflicting. The Physician’s Health 
Study, reported in 1989, showed that 
aspirin 325 mg every other day dra-
matically reduced the risk for a first MI 
compared with placebo among more 
than 20,000 men observed for 5 years; 
no reduction in risk for stroke was ob-
served.8 However, the Women’s Health 
Study, reported in 2005, found no ben-
efit in preventing first major CVD event 

with aspirin 100 mg every other day 
versus placebo among nearly 40,000 
women observed for 10 years. A bene-
fit was observed in women aged older 
than 65 years,9 however, and a sub-
group analysis indicated a reduction in 
risk for stroke with aspirin treatment.

A meta-analysis of more than 
50,000 women and 44,000 men re-
ceiving aspirin at dosages of 100 mg 
every other day to 500 mg per day 
for 3.7 years to 10 years in primary        
prevention trials showed the follow-
ing: (1) women, but not men, had a 
statistically significantly reduced risk 
for stroke; (2) men, but not women, 
had a statistically significantly reduced 
risk for MI; (3) both men and women 
had a statistically significantly reduced 
risk for a major cardiovascular event; 
and (4) neither men nor women had 
reduced risk for cardiovascular event 
plus all-cause mortality.10 

In light of these data, what are the 
recommendations for aspirin use for 
primary prevention of CVD? The cur-
rent AHA recommendations are that 
at-risk women aged 65 years or older 
receive 81 mg a day or 100 mg every 
other day, with the recommendation 
graded class IIa (benefit exceeds risk 
and cost). At-risk women younger 
than 65 years should receive aspirin 
for stroke prevention, with the recom-
mendation graded class IIb (less robust 
evidence for benefit, but shown to be 
helpful in select patients). It is not rec-
ommended that optimal-risk women 
younger than 65 years receive aspirin 
therapy (class III; ie, not recommend-
ed for use, has no or limited evidence 
of benefit and may cause harm). For 
primary prevention of CVD in men, 
there is a class I recommendation (ie, 
benefits greatly outweigh the risks) for 
use of aspirin 75 mg to 162 mg daily in 
those at intermediate risk (10-year risk 
of CHD ≥ 10%).

Hypertension

Prehypertension, defined as systolic 
BP (SBP) 120 mmHg to 139 mmHg 
or diastolic BP (DBP) 80 mmHg to 89 
mmHg, warrants intervention through 
lifestyle management. For patients with 
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stage 1 hypertension (SBP, 140-159 
mmHg or DBP, 90-99 mmHg), initial 
therapy is thiazide-type diuretics for 
most. Angiotensin-converting enzyme 
(ACE) inhibitors, angiotensin receptor 
blockers (ARBs), beta blockers, calci-
um channel blockers, or combinations 
of these may be considered, and are 
used more frequently now that they 
are available in generic formlations.
Most patients with stage 2 hyperten-
sion (SBP ≥ 160 mmHg or DBP ≥ 100 
mmHg) require 2-drug combinations. 
For both stage 1 and stage 2 hyperten-
sion, there are compelling indications 
for particular drug treatments.11 

LDL Cholesterol Reduction

Along with intensive lifestyle modifica-
tion including diet and exercise, statin 
therapy has been the mainstay of re-
ducing heart disease risk, and numer-
ous studies over the years have shown 
a 30% to 40% reduction in risk for MI 
with statin therapy in primary preven-
tion trials, and 20% to 30% in second-
ary prevention trials. The current Na-
tional Cholesterol Education Program 
Adult Treatment Panel (NCEP ATP III) 
guidelines (Table 1) recommend an 
LDL cholesterol level goal of below 100 
mg/dL (optional goal,<70 mg/dL) in 
high-risk patients with CHD or CHD 
risk equivalents (10-year CHD risk 
>20%). Moderately high-risk patients 
(2 or more risk factors; 10-year risk, 
10%-20%) should aim for levels below 

130 mg/dL (optional goal, <100 mg/dL). 
Moderate-risk patients (2 or more risk 
factors; 10-year risk, <10%) are rec-
ommended a goal level below 130 mg/
dL, and low-risk patients (0-1 risk fac-
tor) should maintain an LDL cholester-
ol level below 160 mg/dL.12 CHD risk 
equivalents include diabetes, periph-
eral vascular disease, carotid endarter-
ectomy, and aortic aneurysm. There is 
evidence indicating that achieving the 
lower, optional LDL cholesterol level 
goal is associated with increased pre-
ventive benefit. Statin therapy should 
be monitored closely in patients re-
ceiving certain classes of antiretroviral 
drugs, which can potentiate the risk of 
myopathy.21 

Triglyceride Reduction

Hypertriglyceridemia is common in  
individuals receiving antiretroviral 
therapy. Optimal fasting TG levels, 
defined as below 100 mg/dL, are a 
parameter of metabolic health in the 
recent AHA scientific statement on 
triglycerides and CVD.13 The state-
ment also indicates that nonfasting  
TG levels can be used to screen indi-
viduals with high fasting levels, with 
normal nonfasting levels defined as 
below 200 mg/dL. 

Desirable and high TG levels have 
been set at progressively lower levels 
in recommendations over the past 25 
years. Currently, levels below 150 mg/
dL are considered desirable, 150 mg/dL 

to 199 mg/dL borderline, 200 mg/dL to  
499 mg/dL high, and 500 mg/dL or  
above very high. In current lipid-low-
ering guidelines, lowering LDL cho-
lesterol level is the primary goal, and 
lowering non-HDL cholesterol level is a 
secondary target once LDL cholesterol 
goals are met. The goal for non-HDL 
cholesterol in persons with high serum 
triglycerides can be set at 30 mg/dL 
higher than the goal for LDL cholester-
ol. This can be achieved either by in-
tensifying statin therapy or adding nic-
otinic acid, a fibrate, or omega-3 fatty 
acids. If TG levels are greater than 500 
mg/dL, lipid-lowering therapy is neces-
sary to reduce the risk of pancreatitis. 
For lower TG levels, lifestyle modifica-
tion is recommended, in part because 
studies of TG-lowering agents—niacin 
and fibrates—have yielded disappoint-
ing results. 

A recent example of such studies is 
the AIM-HIGH (Atherothrombosis In-
tervention in Metabolic Syndrome with 
Low HDL Cholesterol/High Triglycer-
ide and Impact on Global Health Out-
comes) study.14 The AIM-HIGH study 
compared treatment with simvastatin 
versus simvastatin plus extended-re-
lease niacin in more than 3000 men 
and women with vascular disease, low 
HDL cholesterol level (<40 mg/dL in 
men, <50 mg/dL in women), high TG 
levels (150-400 mg/dL), and LDL cho-
lesterol level 180 mg/dL or below. The 
primary endpoint was the composite 
endpoint of CHD death, MI, CVA, or 
high-risk acute coronary syndrome 
hospitalization. 

The mean age at study entry was  
64 years. A majority of patients had 
CHD (92%), metabolic syndrome (81%), 
and hypertension (71%), and many had 
diabetes (34%). Nearly all (94%) were 
on statin therapy at study entry. At 
baseline, mean LDL cholesterol level 
was 71 mg/dL, mean HDL cholesterol 
level was 34.9 mg/dL, and median TG 
level was 161 mg/dL.15 

The study was stopped early after an 
interim analysis at 32 months showed 
no difference in the primary endpoint 
(HR, 1.05; for simvastatin plus niacin 
versus simvastatin; P value not signifi-
cant) despite reductions in TG and in-
creases in HDL cholesterol in the niacin 

Table 1. National Cholesterol Education Program Adult Treatment Panel Guidelines 
on Low-Density Lipoprotein Cholesterol Goals

Patient Category Low-Density Lipoprotein  
Cholesterol Goal

High Risk 
Coronary heart disease (CHD) or CHD risk equivalents 
(10-year CHD risk > 20%)

< 100 mg/dL 
(optional goal < 70 mg/dL)

Moderately High Risk 
2 or more risk factors for CHD (10-year CHD risk, 10%-20%)

< 130 mg/dL
(optional goal < 100 mg/dL)

Moderate Risk 
2 or more risk factors for CHD (10-year CHD risk < 10%)

< 130 mg/dL

Low Risk 
0 or 1 risk factor for CHD

< 160 mg/dL

Adapted from Grundy et al.12
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group. A greater occurrence of stroke 
was observed in the simvastatin/nia-
cin group versus the simvastatin-only 
group (1.6% vs 0.7%, respectively), al-
though this may be a chance finding. 
Although the addition of niacin in this 
study provided no preventive benefit, 
these results should not be extrapo-
lated to other populations given the 
well-controlled LDL cholesterol level at 
baseline in the study patients. It is like-
ly that results of this study will not lead 
to recommendations to stop niacin in 
patients already receiving and tolerat-
ing the drug. However, physicians may 
be less likely to start niacin treatment 
in patients with well-controlled LDL 
cholesterol levels.

Smoking Cessation

There is a high prevalence of smok-
ing in HIV-infected patients. Efforts to 
encourage smoking cessation, includ-
ing behavioral support and pharmaco-
therapy with nicotine replacement, bu-
proprion, or varenicline in appropriate 
patients, should be used.16 

Metabolic Syndrome

Americans spend more money on 
fast food than on higher education.17 
As shown in Figure 1, the prevalence 
of obesity, defined as body mass in-
dex (BMI) greater than or equal to 30 
kg/m2, has increased dramatically in 
the United States over the past 2 de-
cades.18 This epidemic of obesity is ac-
companied by epidemics of metabolic 
syndrome and diabetes, both of which 
are associated with dramatically in-
creased risk of CVD. For example, the 

risk of MI in patients with diabetes is 
equivalent to the risk of recurrent MI in 
nondiabetic patients with prior MI; the 
risk is increased 2-fold compared with 
either of these groups in patients with 
both diabetes and prior MI. 

Metabolic syndrome is defined as 
the presence of any 3 of the follow-
ing 5 criteria: (1) fasting glucose level 
100 mg/dL or higher, (2) TG level 150 
mg/dL or higher, (3) blood pressure 
(BP) 130/85 mmHg or higher, (4) HDL 
cholesterol level less than 50 mg/dL in 
men or less than 40 mg/dL in women, 
and (5) central obesity, defined as ab-
dominal waist circumference greater 
than 35 inches in women and greater 
than 40 inches in men. 

In addition to controlling other spe-
cific risk factors, management of meta-
bolic syndrome emphasizes weight re-
duction through lifestyle modification. 
It is highly beneficial for patients with 
metabolic syndrome, and especially 
those with diabetes, to meet with a nu-
tritionist or nurse practitioner who can 
spend time reinforcing lifestyle modi-
fication strategies. Goals for weight re-
duction are BMI of 18.5 kg/m2 to 24.9 
kg/m2 or waist circumference of less 
than 35 inches for women and less 
than 40 inches for men, with a 10% 
weight reduction during the first year 
of treatment.19 

Diet and Exercise

The basic approach to weight reduc-
tion is to initiate caloric restriction 
and increase caloric expenditure. The 
AHA dietary committee recommenda-
tions for CVD risk reduction are shown 
in Table 2.20 For most people, changes 
involve eating more fruits and vegeta-

bles (a good method is to ensure that 
at least half the dinner plate contains 
vegetables), more whole-grain, high-
fiber foods, and more fish, while re-
ducing saturated fat intake and con-
sumption of food or drinks with added 
sugar. Food should be prepared with 
little or no salt, particularly for patients 
with hypertension. 

Exercise goals are a minimum of 30 
to 60 minutes of exercise 5 times per 
week, with an optimal level of 30 to 
60 minutes 7 times per week.19 Aero-
bic activity (walking, jogging, cycling) 
should be encouraged and supple-
mented with an increase in daily ac-
tivities (eg, walking breaks at work, 
gardening, household work). Medically 
supervised programs (eg, cardiac re-
habilitation) should be encouraged for 
high-risk patients such as those with 
recent acute coronary syndrome or 
revascularization and those with heart 
failure. Patients should also be en-
couraged to perform resistance train-
ing (eg, with weight machines or free 
weights) twice a week.

Table 2. American Heart Association 
Nutrition Committee Dietary Recom-
mendations for Cardiovascular Disease 
Risk Reduction

• Balance calorie intake and physical 
activity to achieve or maintain a healthy 
body weight

• Consume a diet rich in fruits and 
vegetables

• Consume whole-grain, high-fiber foods
• Consume fish, especially oily fish, at least 

twice a week
• Limit intake of saturated fat to less than 

7% of energy, trans fat to less than 1%  
of energy, and cholesterol to less than 
300 mg/day by:
– Choosing lean meat and vegetable 

alternatives
– Choosing fat-free (skim), 1% fat, and 

low-fat dairy products
–  Minimizing intake of partially 

hydrogenated fats
• Minimize intake of beverages and foods 

with added sugar
• Choose and prepare foods with little or 

no salt
• If alcohol is consumed, do so in moderation

Adapted from American Heart Association 
Nutrition Committee.20

1990 1999 2009

No Data          <10%          10%–14%          15%–19%          20%–24%          25%–29%          ≥30%

Figure 1. Obesity rates among adults in the United States during 1990, 1999, and 2009. 
Obesity is defined as a body mass index greater than or equal to 30 kg/m2, or about 
30 pounds overweight for a 5-foot, 4-inch person. Adapted from Centers for Disease  
Control and Prevention Behavioral Risk Factor Surveillance System.18
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Summary and Recommendations

HIV-infected persons carry a high bur-
den of traditional CVD risk factors, 
and these factors are the major de-
terminants of risk in the HIV-infected 
population. HIV infection may be an 
independent risk factor for CVD—al-
though there is not yet sufficient evi-
dence to consider it a CHD risk equiv-
alent. Inflammatory and coagulation 
markers are associated with increased 
mortality, and possibly CVD, in HIV 
infection. There is a potential role 
for antiretroviral therapy to decrease 
CVD risk, as the beneficial effects of 
antiretroviral therapy on immune dys-
function and inflammation appear to 
outweigh the proatherogenic effects 
of antiretroviral agents. 

In the absence of specific random-
ized trials in the HIV-infected popula-
tion, HIV-infected persons should be 
treated for CVD risk factors according 
to current national guidelines for the 
general population. Further studies are 
needed to assess the efficacy of specif-
ic interventions to prevent CHD in HIV-
infected patients. For now, there are 
not enough data to support the use of 
inflammatory and coagulation mark-
ers or subclinical imaging for routine 
risk prediction in clinical care for HIV-
infected patients. There are no data 
yet to support routine use of aspirin 
or statin treatment in all HIV-infected 
patients beyond use as specified in na-
tional guidelines.

Lecture presented by Dr Post in June 2011. 
First draft prepared from transcripts by Mat-
thew Stenger. Reviewed and edited by Dr Post 
and Dr Ketlogetswe in December 2011.

Financial Disclosure: Drs Post and Ketlogets-
we have no relevant financial affiliations to 
disclose. 
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A number of questions are frequently 
raised by HIV clinicians regarding the 
evaluation and follow-up of cognitive 
impairment. These questions include: 
How is screening best conducted? 
When is a lumbar puncture indicated? 
How should one balance the concerns 
for escape of virus in cerebrospinal 
fluid (CSF) with the understanding that 
more than 50% of patients will have 
cognitive impairment and that CSF es-
cape appears to be a relatively uncom-
mon event? How can one distinguish 
HIV-associated neurocognitive disor-
ders (HAND) from neurodegenerative 
disorders, such as Alzheimer’s disease, 
in older HIV patients? What follows 
are some basics, illustrated by a case 
study, on how to approach HIV-infect-
ed patients with cognitive complaints 
in the clinical setting.

Dr Valcour is Associate Professor in the 
Division of Geriatric Medicine and the De-
partment of Neurology at the Memory and 
Aging Center, University of California San 
Francisco.

HIV-associated neurocognitive disorders (HAND) remain a substantial 
problem in the era of combination antiretroviral therapy. Neither the Mini 
Mental State Exam nor the HIV Dementia Scale is sufficiently sensitive for 
HAND. The Montreal Cognitive Assessment shows promise, but current data 
suggest that adding an additional test will be needed to improve sensitivity 
for the clinical setting. Patient reporting of symptoms is insensitive as most 
cases of HAND are asymptomatic. Examination of cerebrospinal fluid (CSF) 
is sometimes warranted in select patients to evaluate for CSF HIV RNA 
detectability. CSF escape of virus, when CSF HIV RNA is detectable but 
plasma HIV RNA is not, appears to be a relatively uncommon event in the 
clinical setting where the level of detectability for typical clinical assays 
is around 50 copies/mL. In cases of CSF escape, cognitive improvement 
has been linked to changes in antiretroviral regimens that are aimed at 
either overcoming antiretroviral resistance or improving central nervous 
system (CNS) penetration-effectiveness. Currently, for most patients with 
HAND in the absence of unusual features, there are insufficient data for 
a recommendation to routinely intensify therapy with a neurointensive 
antiretroviral regimen; however, there is considerable uncertainty given 
emerging data and variability in approach among experts in the field. This 
article summarizes a case-based presentation by Victor G. Valcour, MD, at 
the 14th Annual Clinical Conference for the Ryan White HIV/AIDS Program 
held in Tampa, Florida, in June 2011. The Clinical Conference is sponsored by 
the IAS–USA under the Health Resources and Services Administration (HRSA) 
contract number HHSH250200900010C.

Perspective

Evaluating Cognitive Impairment in the Clinical Setting: 
Practical Screening and Assessment Tools

Typical Presentations of HAND

In the era before potent antiretroviral 
therapy, it was already apparent that 
HIV entered and replicated in the brain 
within days following infection. Wide-
spread involvement of virus was evi-
dent at autopsy, with greater viral den-
sity in the deeper brain structures as 
opposed to cortical regions. This anat-
omy informs the clinical phenotype of 
HIV cognitive impairment in contrast 
to neurodegenerative diseases such 
as Alzheimer’s disease, where brain 
involvement early in disease typically 
results in more focal cortical deficits, 
such as that for encoding memory. 
The greater involvement of subcortical 
structures in HAND may be associated 
with clinical features such as slowing 
of processing speed; motor and psy-
chomotor involvement; and executive, 
planning, or multitasking dysfunction. 
Behaviorally, there may be a greater 
impact on motivational drive, often 
recognized clinically as apathy. 

HAND can be viewed as a neurobe-

havioral syndrome, affecting the 3 
broad areas of cognitive, behavioral, 
and motor function. In the realm of 
cognition, problems can be seen with 
memory, concentration, mental pro-
cessing speed, comprehension, or 
higher cognitive abilities. Behaviorally, 
one can observe apathy, depression, 
agitation, or in rare cases, mania. Mo-
tor dysfunction includes unsteady gait, 
poor coordination, abnormal tone, and 
tremor. A feature of HAND that is not 
typically seen with other dementia 
syndromes is the fluctuation in symp-
toms and testing performance that has 
been documented in several large se-
ries. Diagnostic transitions have been 
observed with serial testing, in which 
the performance of individuals (worse 
or better) varies longitudinally.1,2 In 
contrast to dementia syndromes such 
as Alzheimer’s disease, relentless pro-
gression is less common in HIV-infect-
ed subjects who are adequately treated 
with combination antiretroviral thera-
py. Such cases require more compre-
hensive evaluations that may need to 
consider contributing etiologies.

Confirming Cognitive Problems 
in the Clinical Setting: 
Limitations of Typical Bedside 
Screening Instruments

Dr Valcour described a hypothetical 
58-year-old HIV-infected woman who 
was cared for by the same clinician for 
10 years. She acquired HIV infection 
from injection drug use, and initially 
presented with Pneumocystis jiroveci 
pneumonia and a CD4+ cell count of 
5/µL. Since diagnosis, she has been 
continuously treated with zidovudine, 
lamivudine, and efavirenz and now 
has a CD4+ cell count of 580/µL with 
a plasma HIV RNA level that has been 
undetectable for 10 years. She denies 
illicit drug use since the time of her 
HIV diagnosis. 

The patient now complains of subtle 
“memory problems” affecting her work. 
Although she feels her memory is OK, 
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she is slow to recall items and has 
made errors while multitasking. She 
remarks on new interpersonal con-
flicts that have been brought to her at-
tention by her supervisor. Overall, the 
symptoms have not bothered her, as 
she has learned to compensate for the 
inefficiency, but now she fears she may 
lose her job. The symptoms have been 
present for approximately 5 years, and 
do not seem to be worsening. 

Should this patient be screened for 
cognitive impairment and if so, which 
instrument should be used: the Mini 
Mental State Exam (MMSE), the HIV 
Dementia Scale (HDS), the clock-draw-
ing test, or is the report of symptoms 
sufficient to make a diagnosis without 
confirmation through cognitive testing?

First, consider the issue of screen-
ing HIV-infected patients for cognitive 
impairment in the clinical setting. A 
more comprehensive review of this 
topic is available elsewhere.3 Briefly, 
the MMSE is in the diagnostic toolbox 
of most clinicians. Its familiarity, ra-
pidity of administration, and ease of 
interpretation are all compelling fac-
tors. Unfortunately, it has poor sensi-
tivity and specificity for HAND. The 
instrument is better utilized for corti-
cal dementia syndromes, such as Al-
zheimer’s disease, because it is heavily 
weighted on factors impacted in such 
syndromes. The first 10 items of the 
MMSE, for example, address orienta-
tion, a factor that is typically preserved 
in most HAND cases with the excep-
tion of advanced cases. 

Areas that would be more impor-
tant to test include domains of atten-
tion and working memory, but these 
are poorly represented in the MMSE. 
Published studies have shown that the 
MMSE is poor at detection of HAND.4,5 
In Dr Valcour’s preliminary data from 
the UCSF HIV Over 60 Cohort (HIV-
infected patients older than 60 years), 
the mean MMSE score was 29 in those 
without cognitive impairment com-
pared with a mean of 28 in those with 
impairment. 

The HDS was designed to identify 
HIV-associated dementia (HAD), a con-
dition that is now the least common 
HAND diagnosis. Most HAND cases 
are now classified as asymptomatic 

neurocognitive impairment (ANI) or 
mild neurocognitive disorder (MND). 
The HDS contains items testing regis-
tration, memory recall, psychomotor 
speed, and attention, and works well 
for detecting HAD, but it is insensi-
tive to more mild disease, which now 
encompasses about 95% of HAND. 
Removing the antisaccadic eye move-
ment test to create the modified and 
international versions of the HDS fur-
ther decreased sensitivity.6 Numerous 
studies have shown that HDS is poor 
at differentiating HAND, with 1 study 

showing that among individuals wish-
ing to return to work, its sensitivity 
was 39% compared with neuropsycho-
logic testing.7-9 

The clock-drawing test is part of 
the Montreal Cognitive Assessment 
(MoCA) (http://www.mocatest.org/), an 
instrument that shows some prom-
ise in identifying HAND (Figure 1). 
There are no published reports on us-
ing the clock-drawing task alone, but 
it is likely to be too limited for broad 
utility as a screening instrument for 
HAND  In contrast, the MoCA is more  

Figure 1. The Montreal Cognitive Assessment (MoCA). Test reproduced with permission from 
copyright owner Ziad Nasreddine, MD.

.
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confirmation through cognitive testing?
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more comprehensive review of this 
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interpretation are all compelling fac-
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cal dementia syndromes, such as Al-
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weighted on factors impacted in such 
syndromes. The first 10 items of the 
MMSE, for example, address orienta-
tion, a factor that is typically preserved 
in most HAND cases with the excep-
tion of advanced cases. 

Areas that would be more impor-
tant to test include domains of atten-
tion and working memory, but these 
are poorly represented in the MMSE. 
Published studies have shown that the 
MMSE is poor at detection of HAND.4,5 
In Dr Valcour’s preliminary data from 
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infected patients older than 60 years), 
the mean MMSE score was 29 in those 
without cognitive impairment com-
pared with a mean of 28 in those with 
impairment. 

The HDS was designed to identify 
HIV-associated dementia (HAD), a con-
dition that is now the least common 
HAND diagnosis. Most HAND cases 
are now classified as asymptomatic 

neurocognitive impairment (ANI) or 
mild neurocognitive disorder (MND). 
The HDS contains items testing regis-
tration, memory recall, psychomotor 
speed, and attention, and works well 
for detecting HAD, but it is insensi-
tive to more mild disease, which now 
encompasses about 95% of HAND. 
Removing the antisaccadic eye move-
ment test to create the modified and 
international versions of the HDS fur-
ther decreased sensitivity.6 Numerous 
studies have shown that HDS is poor 
at differentiating HAND, with 1 study 

showing that among individuals wish-
ing to return to work, its sensitivity 
was 39% compared with neuropsycho-
logic testing.7-9 

The clock-drawing test is part of 
the Montreal Cognitive Assessment 
(MoCA) (http://www.mocatest.org/), an 
instrument that shows some prom-
ise in identifying HAND (Figure 1). 
There are no published reports on us-
ing the clock-drawing task alone, but 
it is likely to be too limited for broad 
utility as a screening instrument for 
HAND  In contrast, the MoCA is more  

Figure 1. The Montreal Cognitive Assessment (MoCA). Test reproduced with permission from 
copyright owner Ziad Nasreddine, MD.

.
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comprehensive and designed to cap-
ture impairment caused by cortical 
and subcortical processes. It includes 
several tests likely to be sensitive for 
HAND, including those for attention, 
concentration, working memory, exec-
utive functioning, and reasoning. The 
instrument includes a trail-making test 
(follow the dots alternating from let-
ter to number), which tests executive 
functioning, and the clock-drawing 
test, which tests executive functioning 
and visual and spatial skills. The mem-
ory testing includes several trials that 
permit the tester to give cues, includ-
ing category and multiple-choice cues. 
It is characteristic of HAND patients 
and patients with other subcortical 
dementias to have impaired sponta-
neous recall, but for their recall to be 
improved with cues. This is less typical 
of more cortical dementia syndromes 
such as Alzheimer’s disease. 

In a study recently reported by Clif-
ford and colleagues, the MoCA had a 
sensitivity of 59% and specificity of 
81% for identifying cognitive impair-
ment using a score cutpoint of 26.10 
Sensitivity improved to 83% with a 
cutpoint of 28, but such a change will 
decrease specificity. Accuracy may be 
higher in symptomatic patients or with 
the addition of another test. Thus, al-
though the accuracy of the MoCA in its 
current form is not optimal for detect-
ing HAND, the test may yet prove use-
ful in the clinic as a component of a 
short battery. 

HAND cannot be detected on the 
basis of symptoms alone. In the CHAR-
TER (CNS [central nervous system] 
HIV Antiretroviral Therapy Effects Re-
search) study, a study of community-
dwelling adult HIV-infected subjects, 
more than two-thirds of subjects found 
to have cognitive impairment were 
asymptomatic, and thus deemed to 
have ANI.11 The term “asymptomatic” 
may be misleading, because it is often 
based on self-report and likely to be 
less reliable among subjects with cog-
nitive impairment. A study by Heaton 
and colleagues demonstrated that neu-
ropsychologic impairment was associ-
ated with functional impairment irre-
spective of whether patients reported 
symptoms.12 Similarly, preliminary 

data in the UCSF HIV Over 60 Cohort 
suggest that both ANI and MND sub-
jects perform worse than controls on 
objective tests of function (data not 
published). 

In summary, among the bedside 
cognitive tests, the MMSE should not 
be used for HAND and the HDS should 
not be used alone, unless one seeks to 
identify only the most severe form of 
HAND (ie, dementia). The MoCA shows 
promise and has empiric benefit com-
pared with the MMSE and HDS. For 
clinical use, the MoCA is readily avail-
able at no cost and instructions are 
provided (http://www.mocatest.org/).13 
The test has been translated into many 
languages, although caution should be 
executed regarding cultural validity in 
these settings. It takes approximately 
8 minutes to administer. Relying on 
symptoms or patient reports of func-
tional change to identify HAND will re-
sult in missing most cases. 

Workup for HAND

In the case scenario, the subject was 
referred for formal neuropsycholog-
ic testing, which revealed deficits in 
working memory and attention. Her 
memory testing demonstrated inef-
ficiency due to poor learning and at-
tention. Her depression screen was 
elevated. She returns for a workup in 
your office.

A typical workup for HAND should 
include some basic aspects to search 
for factors that may be modifiable 
or inform alternative etiologies. This 
should include: 

• Careful neurologic examination 
and careful assessment for signs 
of opportunistic infection. This 
would be intensified in settings of 
low CD4+ cell count or in patients 
not on antiretroviral therapy.

• Review of histories for antiretro-
viral therapy, CD4+ cell counts, 
and plasma viral load levels with 
emphasis on adherence.

• Review of medications, pre-
scribed and otherwise, to consid-
er adverse effects that can impact 
cognition.

• Evaluation for depression.

• Assessment of key comorbidities, 
including liver, renal, cardiac, and 
cerebrovascular conditions.

• Evaluation for other factors that 
can impact cognition, including 
syphilis, vitamin B12 levels (with 
consideration for homocysteine 
and methylmalonic acid levels, 
particularly when white matter le-
sions are noted), thyroid function, 
sleep apnea, and hepatitis, among 
other potential targeted investiga-
tions.

• Brain imaging.

In our case scenario, results of the pa-
tient’s neurologic examination demon-
strated some inattention, neuropathy, 
and mild increased tone in extremities. 
A brain magnetic resonance imaging 
(MRI) was read as normal. A compre-
hensive blood workup that included 
thyroid function, vitamin B12 level, se-
rum rapid plasma reagin (RPR), and 
renal and liver function tests yielded 
normal results. 

The factors influencing the approach 
to this patient’s case thus far include 
the following: she had a low CD4+ 
cell count nadir, increasing the risk for 
HAND. She had a history of injection 
drug use, which, depending on use 
pattern and coexisting factors, such as 
loss of consciousness or head injuries, 
could increase risk for cognitive im-
pairment. She has had an undetect-
able plasma viral load for a decade and 
her CD4+ cell count is now in the nor-
mal range. A high CD4+ cell count and 
consistently controlled virus are linked 
to a lower risk for HAND. The normal 
CD4+ count suggests that opportunis-
tic infection is unlikely. 

The duration of symptoms is 5 years 
and appears relatively stable. The du-
ration suggests a more indolent course 
common with HAND and the relative 
stability over 5 years is less typical of 
neurodegenerative disorders such as 
Alzheimer’s disease. However, there 
should be some question about wheth-
er her condition has become worse 
recently, as the patient has identified 
new associated problems. Symptom 
reporting and testing indicate motor, 
behavioral, and cognitive problems 
that are more typical of HAND. Her 
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laboratory workup and MRI do not 
suggest an alternative etiology. 

In this case, the subject was diag-
nosed with MND in HIV and treatment 
for depression was initiated. The next 
consideration is whether patients like 
this one, with cognitive impairment, 
should be referred to a specialist for 
further workup and possible lumbar 
puncture for CSF evaluation. There is 
great variability in how such cases are 
managed. There are a number of fac-
tors in this patient that suggest she can 
likely be managed without immediate 
evaluation of CSF. The course of her 
cognitive syndrome is 5 years. More 
rapid progression should be evaluated 
aggressively, but in cases with long-
standing impairment that are relative-
ly stable, there are insufficient data to 
suggest that CSF evaluation will mean-
ingfully impact treatment approaches. 
This patient is already on effective 
antiretroviral treatment with a normal 
CD4+ cell count, suggesting that CSF 
evaluation for opportunistic infection 
is not likely to be helpful. She is also 
RPR-negative. Most patients seen in 
Dr Valcour’s referral clinic have pro-
files similar to this patient’s, in which 
CSF evaluation will probably not yield 
information that will change manage-
ment. But there are no clear guidelines 
around referral for CSF evaluation, 
and the decision should be based on 
the combination of findings and clini-
cal judgment based on the presence of 
worrisome features. 

The algorithm for referral and lum-
bar puncture would be more aggres-
sive in cases of subacute or acute cog-
nitive impairment, among individuals 
not on antiretroviral therapy and not 
responding to initiation of treatment, 
and in cases with features not typical 
of HAND. However, focused studies are 
lacking and this approach is based on 
clinical judgment based on the pres-
ence of worrisome features. Initiation 
of antiretroviral therapy is indicated in 
subjects not on treatment who are di-
agnosed with HAND. Among individu-
als who do not improve after 3 to 6 
months of antiretroviral therapy, evalu-
ation of CSF may be useful to ensure 
adequate treatment of this compart-
ment by ensuring that CSF HIV RNA 

level is undetectable. This approach is 
not applicable, however, for patients 
with a more chronic form of cognitive 
impairment, currently a common find-
ing in the clinical setting. In such cases, 
there are insufficient published data to 
recommend a uniform approach, with 
the only clinical study not providing 
adequate support for a global recom-
mendation.14

There are a number of potential 
benefits to CSF evaluation in patients 
with cognitive impairment. It can be 
used (1) in cases with high suspicion 
for unusual causes of cognitive impair-
ment, including infection, that require 
further investigation; (2) to determine 
if CSF immune activation is present 
(typically used in research settings); 
and (3) to evaluate for HIV CSF escape, 
a relatively uncommon phenomenon 
in the clinical setting where the sen-
sitivity of typical assays is to around 
50 copies/mL. If a patient is sent for 
lumbar puncture, one should consider 
CSF for evaluation for virus (quanti-
tative HIV RNA in CSF), white blood 
cell (WBC) count, and other markers 
of inflammation such as oligoclonal 
bands, an IgG index, and protein level. 
More focused evaluation for infections 
would be done on a case-by-case basis. 

It may be helpful to review the lit-
erature on CSF escape, which has been 
documented in several case reports. In 
addition, there is a small literature on 
subjects with HIV RNA levels below 
50 copies/mL in both CSF and plas-
ma, but with low-level detection that 
is higher in CSF than in plasma. This 
latter finding is beyond the scope of 
clinical care at the current time and a 
subject of ongoing research. One case 
series presented 3 patients with me-
ningoencephalitis due to CSF escape, 
each of whom improved with altering 
antiretroviral therapy components.15

A European report confirmed 11 
cases from 2 university infectious dis-
eases clinics caring for about 6000 HIV- 
infected patients annually (Table 1). 
Although this study was not designed 
to determine frequency of CSF escape, 
the identification of 11 cases in such 
a large setting is somewhat reassur-
ing that clinically relevant CSF escape 
is likely to be uncommon.16 Most of 

these patients had neurologic signs or 
symptoms such as cerebellar disorders 
or headache rather than just the cogni-
tive symptoms of the type observed in 
the case described here. The patients 
in this case series improved when an-
tiretroviral therapy was changed based 
on genotypic testing or to improve 
drug CNS penetration-effectiveness. 

In summary, there are a number of 
situations in which lumbar puncture 
and evaluation of CSF may be advis-
able. Some examples are acute or sub-
acute presentations, rapid progression 
of impairment, new neurologic find-
ings, and inability to exclude other in-
fectious etiologies (eg, syphilis) based 
on serum tests, history, and imaging. 
In some settings, a CSF evaluation 
may also be considered for patients 
with impairment in whom a change in 
antiretroviral therapy is being consid-
ered or in whom a change in therapy 
has been made in order to monitor re-
sponse in the CSF; however, a univer-
sal recommendation for these reasons 
cannot be supported with the existing 
literature.

Changing Antiretroviral Therapy 
to Improve CNS-Penetration 
Effectiveness

In our case example, the patient was 
receiving zidovudine, lamivudine, and 
efavirenz. Using published data, this 
patient would be considered to have a 
moderate to high CNS-penetration ef-
fectiveness (CPE) score. According to 
a CNS penetration rating for antiretro-
viral drugs developed by Letendre and 
colleagues, zidovudine and efavirenz 
have higher levels of penetration-ef-
fectiveness and lamivudine has mod-
erate penetration effectiveness.17,18 
Although switching from lamivudine 
to emtricitabine (a relatively minimal 
change in terms of therapy, but add-
ing to the pill burden and possibly 
impacting adherence) can improve 
the CPE, there are no data to suggest 
this will improve outcomes, with one 
study suggesting such an empiric in-
tensification choice will not be benefi-
cial.14 No data are available to guide an 
empiric change of therapy in a case 
such as the one described here. The 
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decision to change therapy can create 
unease clinically when a patient is on 
an antiretroviral regimen with overall 
poor CPE, paired with the knowledge 
that higher CPE has been linked to 
lower CSF virus levels. In such cases, 
Dr Valcour sometimes considers assur-
ing that CSF virus is below detectable 
limits. Changing antiretroviral thera-
py does carry risks, which may out-
weigh uncertain benefits in patients 
not clearly in need of a change. These 
risks could include new adverse effects 
that can impact cognition negatively, 
exposure to more antiretroviral medi-
cations that could impact resistance 
profiles for future options, and change 
in pill burden. Consequently, the ap-
proach to patients with HAND must  
be individualized and more clinical 
data from randomized studies are ur-
gently needed.

Summary

Cognitive impairment remains a sub-
stantial problem in the era of anti-
retroviral therapy, occurring in about 

one-half of community-dwelling HIV-
infected adults. Most patients with 
HAND identified in research settings 
are categorized as having ANI, likely 
due, at least in part, to difficulty in ob-
taining accurate reports of functional 
limitations from impaired patients. 
Current screening tools have large limi-
tations. Neither the MMSE nor HDS is 
useful for distinguishing HAND, how-
ever, the MoCA test may have prom-
ise. Used alone, the performance char-
acteristics may not be sufficient for 
broad use, but studies are underway 
aimed at determining if adding addi-
tional tests may improve performance. 

There are many things that can be 
done in the primary care setting to 
initiate a workup for cognitive impair-
ment, although referral to specialized 
centers will be required in some cases. 
The literature is not informative re-
garding empiric changes in antiretrovi-
ral therapy to better target the CNS in 
subjects with HAND. In special cases, 
including those involving CSF HIV es-
cape, change in medications has been 
found to be of benefit. A high index of 
suspicion in unusual presentations is 

warranted, but recommendations for 
CSF evaluation in all cases of HAND 
may be premature.

Lecture presented by Dr Valcour in June 2011. 
First draft prepared from transcripts by 
Matthew Stenger. Reviewed and edited by Dr 
ValVcour in January 2012.

Financial Disclosure: Dr Valcour has no rel-
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Background on PrEP

Efficacy of topical and oral tenofovir-
based preexposure prophylaxis (PrEP) 
has recently been shown in 4 studies: 
1) CAPRISA (Center for the AIDS Pro-
gramme of Research in South Africa) 
004; 2) iPrEx (Chemoprophylaxis for 
HIV Prevention in Men); 3) Partners 
PrEP; and 4) TDF2. In contrast, 2 stud-
ies among young African women found 
no efficacy in oral emtricitabine/teno-
fovir (FEM-PrEP) or in daily tenofovir 
gel and oral tenofovir (VOICE [Vaginal 
and Oral Interventions to Control the 
Epidemic]). The differences in efficacy 
outcomes in different populations are 
being explored.

Other types of preventive treat-
ment exist in the form of postexpo-
sure prophylaxis (PEP) and the re-
duced infectiousness resulting from 
effective postinfection antiretroviral 

Dr Celum is Professor of Global Health and 
Medicine at the University of Washington in 
Seattle, Washington.

HIV preexposure prophylaxis (PrEP) has demonstrated efficacy in 4 studies: 
1) the CAPRISA 004 trial of pericoital administration of 1% tenofovir gel 
showed moderate (39%) efficacy in reducing risk of HIV acquisition in young 
women; 2) the iPrEx trial of daily oral emtricitabine/tenofovir had moderate 
(44%) efficacy in reducing risk of HIV acquisition among high-risk men 
who have sex with men (MSM); 3) the Partners PrEP Study in African HIV-
serodiscordant couples, in which the HIV-seronegative partner received daily 
oral tenofovir or emtricitabine/tenofovir, showed high efficacy (62% and 73%, 
respectively); and 4) the TDF2 trial in young heterosexual men and women in 
Botswana demonstrated 62% efficacy of daily oral emtricitabine/tenofovir. 
Greater adherence to PrEP is associated with greater efficacy. Resistance to 
tenofovir and emtricitabine have been rare and were primarily observed 
during PrEP initiation in those with acute HIV infection. PrEP has been found 
to be safe and well tolerated. The FEM-PrEP trial of oral emtricitabine/
tenofovir and the VOICE trials of daily 1% tenofovir gel and oral tenofovir 
(both studies conducted in African women) did not show protective benefit, 
for reasons that currently remain unknown. The Bangkok Tenofovir Study 
of oral tenofovir in injection drug users, and the emtricitabine/tenofovir 
study arm of the VOICE trial, are ongoing. Establishing PrEP programs will 
be a great challenge and a great opportunity. This article summarizes a 
presentation by Connie L. Celum, MD, MPH, at the IAS–USA live continuing 
education course held in Chicago in June 2011, and includes updates on PrEP 
trial results reported since July 2011.

Perspective

HIV Preexposure Prophylaxis:  
New Data and Potential Use

therapy. There are problems with PEP,  
however, including accurate assessment 
of the risk associated with the exposure 
and the need for the exposed individual 
to present and start treatment within 
48 hours of the exposure. It is thus un-
likely that PEP will have a large impact 
from a global perspective. Problems 
with postinfection antiretroviral therapy, 
from a global perspective, include the 
need to scale up programs for identify-
ing and treating HIV-infected individu-
als, the need for additional resources 
to do so, the usual problems with long-
term adherence (which may present 
greater challenges for prevention inter-
ventions), long-term toxicities, and anti-
retroviral resistance, although resistance 
in breakthrough infections has been 
rare. There may thus be a considerable 
role for PrEP in the effort to reduce HIV 
acquisition and transmission.

Much of the data on PrEP has in-
volved use of tenofovir-based ap-
proaches, including tenofovir alone as 
a gel or tablet, or in combination with 
emtricitabine as a tablet. Both tenofo-

vir and emtricitabine/tenofovir have  
a number of desirable characteristics 
for use as PrEP drugs, including broad 
antiretroviral activity (including all HIV-
1 subtypes, HIV-2, and R5-tropic or X4 
HIV), ability to block initial infection, 
and rapid onset of activity (for emtric-
itabine; tenofovir takes longer to be me-
tabolized). Both agents have favorable 
safety and tolerability profiles, and use 
is made easier by once-daily dosing, ab-
sence of food restrictions, and few drug 
interactions.

Concern remains over the potential 
use of these agents in PrEP, however. 
If efficacy is low and substantial resis-
tance occurs in breakthrough infections 
in the form of nucleoside analogue 
reverse transcriptase inhibitor (nRTI) 
K65R and M184V resistance muta-
tions and cross-resistance with other 
nRTIs, there is concern that this could 
jeopardize future treatment with non-
nucleoside analogue reverse transcrip-
tase inhibitors (NNRTIs) in those with 
breakthrough infections who develop 
resistance on PrEP.

The possibility of PrEP studies was 
first raised in 2001, with a trial in Cam-
bodian sex workers planned in 2003. 
However, there was little scale-up of 
antiretroviral agents for those with  
HIV infection in Cambodia at this time 
and considerable protest took place 
over testing an unproven strategy. A 
phase II trial of tenofovir in sex work-
ers in West Africa was also disrupted 
because of community concerns. Af-
ter the reporting of the safety of daily 
oral tenofovir as PrEP among female 
sex workers in West Africa at the  
16th International AIDS Conference in 
Toronto in 2006,1 a number of phase IIb 
and phase III trials were initiated from 
2007 to 2009. In 2010, the positive 
findings for tenofovir gel in CAPRISA 
004 and oral emtricitabine/tenofovir in 
iPrEx were reported. In 2011, the posi-
tive findings from Partners PrEP and 
TDF2, and the lack of efficacy observed 
in FEM-PrEP and VOICE, were reported.
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Landmark PrEP Trials:  
CAPRISA 004, iPrEx,  
Partners PrEP, and TDF2  

The announcement of the CAPRISA 
004 trial results was a landmark event, 
as it provided proof-of-concept that 
antiretrovirals could be effectively 
delivered topically. In the phase IIb  
CAPRISA 004 trial, 889 young unmar-
ried women in Durban, South Africa 
(aged ≥ 18 years; mean age, 23 years; 
rural settings, 69%; urban settings, 
31%), received pericoital 1% tenofovir 
gel applied vaginally within 12 hours 
before and 12 hours after sex (maxi-
mum of 2 applications over 24 hours) 
or placebo. Tenofovir treatment was 
associated with a 39% reduction in  
risk of acquiring HIV infection com-
pared with placebo over 30 months 
of follow-up (Figure 1).2 The study also 
showed a 51% reduction in risk for ac-
quiring herpes simplex virus 2 (HSV-2) 
infection and no development of K65R-
mediated resistance to tenofovir. 

Treatment was associated with an 
increase in mild, self-limiting diarrhea. 
A sobering finding was that the inci-
dence of HIV infection in the placebo 
group was 9.1%, and the incidence in 
the treatment group, despite the pro-
tection afforded by tenofovir treat-
ment, was 5.6%. In the CAPRISA 004 
trial, adherence was crucial for protec-
tive efficacy. Adherence of greater than 
80% (38% of the treatment group) was 
associated with 54% protective effica-
cy, whereas adherence rates of 50% to 
80% (20% of the treatment group) were 
associated with 38% protective effica-
cy. Adherence less than 50% (42% of 
treatment group) was associated with 
protective efficacy of 28%. 

Tenofovir gel provides a very high 
level of active drug in cervicovaginal 
secretions and tissue, some 100- to 
1000-fold higher than levels achieved 
with oral dosing of the drug.3 Cervi-
covaginal tenofovir levels have been 
found to correlate with HIV and HSV-
2 seroconversion.4 A study comparing 
daily oral, vaginal, and dual dosing 
found that oral dosing did not increase 
drug concentrations in vaginal tissue 
beyond that achieved with vaginal  
application.3 However, it also remains 
unknown how much active drug is 

needed mucosally versus systemically 
for a protective effect. 

Results of the iPrEx trial, announced 
in 2010, were a landmark event for 
oral PrEP (Figure 2). In the iPrEx trial, 
2499 young, high-risk men who have 
sex with men (MSM) (50% aged < 25 
years) from 11 sites in Brazil, Ecua-
dor, Peru, South Africa, Thailand, and  
the United States (two-thirds from 
Ecuador and Peru) were randomly 
assigned to daily oral emtricitabine/
tenofovir or placebo. Participants had 
a median of 18 sex partners in the 
12 weeks before enrollment.5 An 
updated efficacy estimate indicates 
that emtricitabine/tenofovir treatment 
was associated with a 42% reduc-
tion in HIV acquisition over 3 years 
(83 infections in placebo group, 48 
in treatment group). No reduction in  
HSV-2 acquisition was observed, with 
blood drug levels being well below  
the 50% effective concentration (EC50) 
for HSV-2. Effectiveness was depen-
dent on adherence: protective efficacy 
was 68% in those with high adherence 

(90% adherence or above, which was 
estimated for 49% of study visits);  
34% with intermediate adherence 
(50%-90% adherence, 33% of visits); 
and 16% with low adherence (less than 
50% adherence, 18% of visits).

Emtricitabine/tenofovir had a very 
good safety profile, with the treatment 
group having an increase in nausea 
during the first month of treatment 
and a small decrease in bone min-
eral density. Among participants who 
were assessed for intracellular drug 
levels, levels were measurable in only 
2 (9%) of 34 MSM with breakthrough 
infection in the treatment group. No 
antiretroviral resistance was found in 
the participants who acquired infec-
tion after study enrollment. Ten par-
ticipants were retrospectively identi-
fied as having been in the process of 
HIV seroconversion at study entry: 
among 8 in the placebo arm, 1 had 
transmitted multiresistant HIV; among  
2 in the treatment arm, both had virus  
with M184 resistance mutations. These 
findings underscore the need to avoid 
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PrEP initiation in persons with acute 
HIV infection, because it appears likely 
to select for resistant mutants.

The news from the FEM-PrEP tri-
al was not so positive.6 This phase III 
study compared emtricitabine/teno-
fovir with placebo in a target popula-
tion of 3900 female sex workers in  
Africa. It was announced in April 2011,  
after enrollment of 1951 participants, 
that the study was being ended pre-
maturely because of lack of efficacy— 
56 new infections had occurred, even-
ly divided between the treatment and 
placebo arms. It is unclear whether 
lack of PrEP efficacy in this trial in-
volved poor adherence, poor drug  
penetration into vaginal tissue, or  
lower efficacy in women for other rea-
sons. All the women in the study were 
on hormonal contraceptives, and a 
higher rate of pregnancy was found 
among those using oral contraceptives; 
further analyses of this finding are 
awaited. A final study analysis in early 
2012 should shed light on these issues.

The PrEP trials described above 
were challenging to launch and imple-
ment, but they have provided impor-
tant proof-of-concept for topical and 
oral antiretroviral-based prevention. 
CAPRISA 004 and iPrEx showed that 
adherence is crucial to protective  
efficacy of PrEP. Efficacy is associated 
with drug levels, and the only accurate 

way to assess adherence is through 
measurement of drug levels. Adher-
ence assessment based on patient re-
port or pill count is unreliable. For exam-
ple, data from iPrEx showed that among 
men with adherence greater than 90% 
based on pill count, only 62% had drug 
detected in blood samples.7

In July 2011, 2 studies reported high 
efficacy of daily oral tenofovir and 
emtricitabine/tenofovir—the Partners 
PrEP Study and TDF2. The Partners 
PrEP Study is an ongoing, 3-arm, 
placebo-controlled trial of daily oral 
tenofovir and tenofovir/emtricitabine 
in 4758 HIV-serodiscordant couples  
from Kenya and Uganda, among 
whom the HIV-infected partner is not 
eligible for antiretroviral therapy ac-
cording to national guidelines. HIV-
uninfected partners were randomly 
assigned to receive PrEP or placebo.8

On July 10, 2011, the study’s Data 
and Safety Monitoring Board recom-
mended the discontinuation of the  
placebo arm of the Partners PrEP 
study, because predetermined stop-
ping guidelines for efficacy had been 
met. Overall, 62% efficacy of tenofovir 
(95% confidence interval [CI], 34%-
78%) and 73% efficacy of tenofovir/
emtricitabine (95% CI, 49%-85%) com-
pared with placebo, were observed. 
The difference between tenofovir  
and tenofovir/emtricitabine was not 

statistically significant (P = .18). Both 
tenofovir and tenofovir/emtricitabine 
statistically significantly reduced HIV 
risk for both men and women in Part-
ners PrEP. The TDF2 study enrolled 
1200 heterosexual men and women 
aged 18 to 40 years in Botswana into 
a placebo-controlled trial of daily oral 
tenofovir/emtricitabine.  The study re-
ported 62.6% efficacy (95% CI, 21.5%-
83.4%) for HIV protection due to PrEP.9

The VOICE 003 trial, sponsored by 
the Microbicide Trials Network (MTN) 
and National Institutes of Health  
(NIH) is examining daily oral tenofo-
vir, daily oral emtricitabine/tenofovir, 
and daily vaginal tenofovir gel in 5000 
women in South Africa, Uganda, and 
Zimbabwe. The Data Safety Monitor-
ing Committee for the VOICE trial 
recommended discontinuation of the 
oral tenofovir arm in September 2011 
and the tenofovir gel arm in November 
2011 because of inability to demon-
strate efficacy. Analyses of the VOICE 
trial will be crucial to understanding 
the lack of efficacy of daily tenofovir 
gel compared with the moderate ef-
ficacy of pericoital tenofovir gel in  
CAPRISA 004 and the lack of efficacy 
of oral tenofovir in women at risk.

Ongoing PrEP studies include the 
Bangkok Tenofovir study, also spon-
sored by the Centers for Disease Control 
and Prevention (CDC). This study is eval-
uating tenofovir in 2400 male injection 
drug users receiving directly observed 
therapy; the trial is fully enrolled, with 
results expected in 2012. The VOICE 
trial is anticipated to report results  
of the ongoing emtricitabine/tenofovir 
arm in 2013.

Are We Ready to Give PrEP to 
Men in the United States?

The CDC issued interim guidance for 
PrEP in MSM in January 2011. More 
extensive guidelines are expected 
from the CDC and the World Health 
Organization in 2012. Current key 
implementation issues for emtricitabi-
ne/tenofovir PrEP include determin-
ing who should receive the drug and 
how it should be made available. If  
high-risk MSM are targeted, what  
constitutes “high risk” needs to be de-

Figure 2. Probability of HIV infection in men who have sex with men (MSM) receiving emtric-
itabine/tenofovir or placebo in the iPrEx (Chemoprophylaxis for HIV Prevention in Men) trial. 
Adapted from Grant et al.5
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termined. Should PrEP be delivered 
at sexually transmitted infection (STI) 
clinics, HIV clinics, public health facili-
ties, primary care clinics, or pharma-
cies? It is clear that to ensure that PrEP 
has a public health impact—rather 
than becoming a ”boutique” interven-
tion for those who can afford it—wide-
spread access to medication and cov-
erage of persons at highest risk of HIV 
acquisition is required.

Preliminary guidance from the CDC 
addresses risk assessment and safety 
monitoring for PrEP. Risk assessment 
is crucial before initiating PrEP, and  
clinicians should remind themselves  
of the maxim: ”If I don’t ask, they (of-
ten) won’t tell.” For PrEP eligibility, it 
must be determined that the individ-
ual is HIV-uninfected (ie, is antibody-
negative) immediately before start-
ing PrEP. Individuals with symptoms 
consistent with acute infection should 
delay treatment for a month until  
HIV-seronegative status is confirmed, 
or should be tested for acute HIV in-
fection. Substantial, ongoing, high risk 
for HIV infection must be confirmed. 
Adequate renal function must also be 
confirmed, with the CDC recommend-
ing creatinine clearance (using the 
Cockcroft-Gault formula) of at least 60 
mL/min. It is also recommended that 
patients be screened for hepatitis B 
virus (HBV) infection. Those who are 
uninfected should receive HBV vac-
cine; those who are infected should 
be treated. Patients should also be 
screened and treated for other STIs.

PrEP is given as fixed-dose com-
bination tenofovir 300 mg and em-
tricitabine 200 mg in 1 tablet, taken 
once daily. Patients should receive no 
more than a 90-day supply at a time, 
with the prescription renewable only 
if HIV testing confirms that the patient  
remains uninfected and that poor ad-
herence has not been documented. It 
is not clear yet how adherence should 
be assessed and documented in the 
setting of PrEP implementation, but 
demonstration projects are underway 
regarding this question. Counseling 
should focus on risk reduction and PrEP  
adherence, including the need to 
achieve and sustain drug levels for  
protective effect and discussion of ad-

verse effects. Many patients experience 
mild nausea during the first few weeks 
of treatment, which typically resolves. 
There are no data yet on intermit-
tent emtricitabine/tenofovir treatment 
(studies are being initiated in 2012),  
so patients should be discouraged from 
event-driven use and sharing fixed-dose 
emtricitabine/tenofovir with others. 

Follow-up includes HIV testing ev-
ery 2 to 3 months, with documenta-
tion of negative results. Adherence 
should be evaluated and supported, 
with re-emphasis that adherence is 
crucial to protection. Patients should 
receive continued risk reduction  
counseling and should be assessed for 
STI symptoms, with asymptomatic  
patients being screened every 6 
months. Serum creatinine should be 
measured at 3 months after starting 
PrEP and annually thereafter. 

For patients who become HIV- 
seropositive while receiving PrEP, 
PrEP should be stopped, resistance 
testing performed, and linkage to HIV 
care established. HIV-seronegative pa-
tients who discontinue PrEP should re-
ceive risk reduction support services. 
Those who discontinue PrEP who have 
chronic HBV infection should under-
go liver function tests, as there have  
been case reports of hepatitis flares 
after discontinuing fixed-dose emtric-
itabine/tenofovir. 

PrEP is not an inexpensive inter-
vention. The CDC is currently working 
with insurance companies and payers 
to facilitate coverage for treatment, 
with an encouraging response thus 
far. Final decisions are awaited. Health 
departments are also awaiting the  
expanded CDC guidelines on PrEP. 
Based on models using data from 
South African women and HIV-sero-
discordant couples, PrEP could be 
very cost-effective if efficacy is high 
(as has been demonstrated in some 
populations), if drug and delivery costs 
are lower than those for antiretroviral 
therapy (which depends on availability 
of generic tenofovir or emtricitabine/
tenofovir and delivery models), and 
if it is targeted to those with highest 
risk (eg, young women in South Africa, 
MSM in the Americas, HIV-serodiscor-
dant couples in East Africa).

In addition, it needs to be consid-
ered whether MSM will be interested 
in PrEP—particularly after years of tell-
ing men not to contract HIV infection 
because the medications are toxic. 
Messaging about the safety and toler-
ability of fixed-dose emtricitabine/te-
nofovir will be important to efforts to 
ensure that PrEP is adopted and used 
correctly. Helping MSM decide wheth-
er they are likely to benefit from PrEP 
is essential for optimal use of this in-
tervention. 

There are many unanswered ques-
tions regarding PrEP. When current 
trials are finished, we will have more 
information on PrEP in women, injec-
tion drug users, pregnant and breast-
feeding women, adolescents, patients 
with chronic HBV infection, and on 
longer-term use and use of tenofovir 
gel in anal sex. Issues remain with re-
gard to long-term adherence, efficacy 
with intermittent use, risk of antiret-
roviral resistance with longer times 
between HIV tests, potential spread  
of resistant virus, and potential effects 
on behavior. With regard to behavior, 
for example, will behavior become 
more high-risk with individuals us-
ing a partially protective treatment? 
And how much will an increase in risk  
behavior reduce the efficacy of PrEP? 
These key questions are being ad-
dressed in demonstration projects. 

A major issue is how to roll out 
PrEP programs when there is a global 
postinfection treatment gap. Currently, 
we need to expand antiretroviral ther-
apy access to the approximately 60% 
of HIV-infected individuals who are eli-
gible for treatment but are not receiv-
ing it. The challenge of offering PrEP in 
this context should be reframed away 
from ”prevention versus treatment” to 
“treatment and prevention, in paral-
lel.” To achieve this, we need to reduce 
antiretroviral therapy delivery costs, 
address the treatment gap, improve 
retention in care, and optimize clinical 
and public health benefits of antiretro-
viral therapy. We also need to initiate 
pilot programs of cost-effective PrEP 
delivery models and shift prevention 
resources to fund strategies that actu-
ally work. 
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Antiretroviral Therapy to 
Reduce Infectiousness and 
Transmission: Observational 
Data and the HPTN 052 Study

In a study by Dr Celum and colleagues 
of HSV disease suppression in 3400 
HIV-serodiscordant couples in Africa, 
only 1 of 103 HIV infections in the 
initially HIV-seronegative partner oc-
curred when the HIV-infected partner 
was receiving antiretroviral therapy.10 
In that 1 case of post–antiretroviral 
therapy HIV transmission, the initially 
HIV-infected partner had just begun 
antiretroviral therapy and likely had 
only partial viral suppression at the 
time of infection of the seronegative 
partner. Approximately 10% of HIV-
infected partners initiated antiretrovi-
ral therapy during follow-up, and the 
protective effect was a 92% reduction 
in HIV transmission risk. Plasma HIV 
RNA level greater than 50,000 cop-
ies/mL was highly predictive of risk of 
transmission. When participants who 
had not received antiretroviral therapy 
were stratified by CD4+ cell count, 
HIV RNA level above 50,000 copies/
mL was associated with a greater than 
4-fold increased risk of transmission 
in both the 200/µL to 349/µL CD4+ 
cell count stratum and the 350/µL and 
above stratum.

Results of the HIV Prevention Trials 
Network (HPTN) 052 trial have provid-
ed a strong statement in favor of early 
treatment to further the public health 
goal of reducing spread of HIV infec-
tion. This trial, conducted in 9 coun-
tries (Botswana, Brazil, India, Kenya, 
Malawi, South Africa, Thailand, United 
States, and Zimbabwe), assessed the 
impact of earlier antiretroviral thera-
py on HIV transmission and disease  
progression in 1763 HIV-serodiscor-
dant couples. The HIV-infected part- 
ners had CD4+ cell counts of 350/µL 
to 550/µL and were randomly assigned 
to start highly active antiretroviral ther-
apy immediately (n = 886) or when 
CD4+ cell count dropped to 250/µL (n 
= 887). All participants received HIV 
prevention services. 

Participants were to be observed 
for 5 years, with the coprimary end-
points being HIV infection in the 
HIV-seronegative partner and HIV dis-
ease progression in the HIV-infected 

partner. After 2 years of follow-up, 
1 case of transmission occurred in 
couples in the immediate-treatment 
group, versus 27 cases in the de-
layed treatment group, representing 
a 96% reduction in transmission risk 
with earlier treatment. In addition, 
3 cases of extrapulmonary tubercu-
losis were found in the HIV-infected 
partners in the immediate-treatment 
group versus 17 in those receiving  
delayed treatment.11 

Summary

The initial proof-of-concept for topi-
cal and oral tenofovir-based PrEP 
has been provided by the CAPRISA 
004, iPrEx, Partners PrEP, and TDF2  
studies. Analyses of the VOICE and 
FEM-PrEP studies will be crucial to 
understanding differences in efficacy 
among different populations. Ongo-
ing PrEP trials and additional analy-
ses of recently completed trials will 
provide information on safety and ef-
ficacy, adherence, and antiretroviral 
resistance in other populations, such 
as heterosexuals, injection drug users, 
adolescents, and pregnant or breast-
feeding women. Drug costs, targeting 
strategies, and delivery strategies are 
crucial to cost-effectiveness and suc-
cessful implementation of PrEP pro-
grams. Roll-out of these programs will 
be complicated and demonstration 
projects are needed to help inform 
the ultimate design of the programs. 
However, the challenge is an exciting 
one in the field of prevention, an area 
in which practitioners often contend 
with a sense of futility or frustration, 
given the many types of preventive 
programs that have had relatively little 
success in the past. We now have evi-
dence-based tools with which to work. 
The strong demonstration that treat-
ment is prevention, provided by obser-
vational data and the HPTN 052 trial, 
gives us another tool.

Lecture presented by Dr Celum in June 2011. 
First draft prepared from transcripts by  
Matthew Stenger. Reviewed, edited, and updat-
ed by Dr Celum in January 2012.

Financial Disclosure: Dr Celum has received 
grants and research support from GlaxoSmith-
Kline and served as a scientific advisor for Mer-
ck & Co, Inc, and an unpaid scientific advisor 
for Gilead Sciences, Inc. 
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Cases on the Web (COW) is a series of case-driven continu-
ing medical education activities sponsored by the IAS–USA. The 
COW program was created to offer convenient online access to 
top-quality education in the management of HIV and other viral 
infections.

NEW HIV and Pain
Jessica S. Merlin, MD, MBA, and Rodney Tucker, MD, MMM 
CME Credit Available: 2.5 AMA PRA Category 1 CreditsTM 
Level: Advanced

Patients with HIV infection now have near-normal life expectan-
cies, but 40% to 55% still report pain. Various comorbid condi-
tions, including cardiovascular disease, frailty, and non–AIDS-de-
fining malignancies, are prevalent in the HIV-infected population, 
which also has high rates of substance abuse. For this reason, 
HIV medical practitioners have become HIV primary care doctors 
who must address all of these issues. Dr Jessica Merlin and Dr 
Rodney Tucker present an approach to the treatment of pain, 
an underdiagnosed and undertreated condition in HIV-infected 
patients.

Quality Measures in HIV Care
Kathleen Clanon, MD, and Steven Bromer, MD 
CME Credit Available: 1.75 AMA PRA Category 1 Credits™
Level: Advanced

Choosing a set of quality of care measures and a strategy for 
using them is an investment in time and resources—the result-
ing information can be either a powerful tool for improving care 
or a useless paper exercise. Dr Kathleen Clanon and Dr Steven 
Bromer provide guidelines and advice on selecting performance 
measures, determining data collection methods, and using and 
leveraging the eventual results to improve care. 

Initiation of Antiretroviral Therapy in Treatment-Naive 
HIV-Infected Patients
Greer A. Burkholder, MD 
CME Credit Available: 1.75 AMA PRA Category 1 Credits™
Level: Advanced

What impact does the timing of antiretroviral therapy (ART) ini-
tiation have on the prognosis of HIV-infected patients? Dr Greer 
Burkholder discusses the influence of CD4+ cell count, plasma 
HIV RNA level, AIDS-related and non–AIDS-related comorbidi-
ties, pregnancy, and patient willingness to take lifelong medica-
tions. Because of the evolving nature of guidelines and evidence 
regarding timing of ART, HIV practitioners need to update their 
knowledge on this topic regularly.

New Treatments for Hepatitis C Virus Infection
Melissa K. Osborn, MD 
CME Credit Available: 1.5 AMA PRA Category 1 Credits™
Level: Advanced

Dr Melissa Osborn explains how the 2 new HCV protease in-
hibitors, telaprevir and boceprevir—direct-acting antiviral agents 
that inhibit viral replication—will affect therapy for treatment-na-
ive and treatment-experienced patients with HCV infection. Her 
presentation describes the effects of telaprevir and boceprevir on 
sustained virologic response (SVR) rates, and includes response-
guided treatment algorithms. 

Smoking Cessation: Treatment Strategies  
for the HIV Practitioner
Steven A. Schroeder, MD and Margaret Meriwether, PhD 
CME Credit Available: 1.0 AMA PRA Category 1 Credits™

What are the obstacles to smoking cessation, and how can they 
be overcome? Dr Steven Schroeder and Dr Margaret Meriwether 
discuss the medical practitioner’s role in assisting HIV-infected 
patients with smoking-cessation–related issues such as weight 
gain and fatalism. They introduce treatment modalities that in-
crease the likelihood of a successful quit attempt.

Approaching the HIV-Infected Patient With  
Addiction
R. Douglas Bruce, MD, MA, MSc 
CME Credit Available: 1.75 AMA PRA Category 1 Credits™
Level: Advanced

Substance-use disorders are prevalent in HIV clinical settings. 
Impaired judgment due to ongoing substance use can mean in-
creased sexual risk taking, which further contributes to HIV infec-
tion rates and incidence of other sexually transmitted diseases. 
Dr R. Douglas Bruce describes how screening, evaluation, and 
a compassionate approach to patient care can be combined to 
provide effective treatment.

Diagnosis and Treatment Options for  
Acute HIV Infection
Elizabeth Reddy, MD, and Charles B. Hicks, MD  
CME Credit Available: 1.75 AMA PRA Category 1 Credits™ 
Level: Advanced

“Acute” HIV infection generally refers to the phase of rapidly 
evolving HIV antibody test results when viral replication is at its 
peak. “Primary” HIV infection often refers to the entire period 
from transmission through the first year of infection. Despite its 
perceived importance, diagnosing primary or acute HIV infection 
remains challenging for many reasons. Health care practitioners 
who are likely to come in contact with newly infected persons 
should be versed in recommendations and options for diagnosis 
and treatment. Dr Elizabeth Reddy and Dr Charles B. Hicks dis-
cuss important concepts in the diagnosis of and treatment op-
tions for acute HIV infection.
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These enduring-material activities have been approved for  
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The Infectious Diseases Society of 
America (IDSA) Annual Meeting is a 
forum for the presentation of new 
data (in abstract and poster sessions) 
and serves as a review of important 
recent advances in the field over the 
past year. This year’s IDSA meeting, 
held from October 20 to 23, 2011, in 
Boston, presented participants with an 
opportunity to reflect on how recent 
innovations will impact their practice. 
This article highlights some of this 
year’s key messages from the meet-
ing. This content will update HIV clini-
cians on advances presented at IDSA 
2011, focusing on the US epidemic.

Update on Incidence: For Young 
African American MSM, the Bad 
News is Getting Worse

Currier’s update on HIV during the 
“What’s Hot in ID and HIV” Sym-
posium began with a discussion of 
new US HIV infection incidence data 
released by the Centers for Disease 
Control and Prevention (CDC) in Au-
gust pertaining to the years 2006 to 
2009.1 The new figures are considered 

Dr McCollum is a fellow in the Division of Infectious Diseases in the Department of Medicine  
at the University of Alabama at Birmingham. He is also the Fellow Editor for the IAS–USA 
online CME program, Cases on the Web. Send correspondence to David L. McCollum, MD, 
at dlmccoll@uab.edu.

The Infectious Diseases Society of America Annual Meeting serves as a time 
of expert review of the year’s most important innovations. Important new 
information on HIV infection incidence was discussed. The remarkable  
efficacy of “treatment as prevention” in the HIV Prevention Trials Network 
(HPTN) 052 study and the proper place of oral preexposure prophylaxis 
were among the important prevention topics. Key engagement-in-care 
research indicates that only 19% of HIV-infected persons in the United  
States have a plasma HIV RNA level below the limits of assay detection. 
Among antiretroviral topics, the role of the newly approved non- 
nucleoside reverse transcriptase inhibitor (NNRTI) rilpivirine was discussed. 
Primary care topics for the HIV-infected population included treatment  
of triglyceride level elevations and bone health. The newly published data 
on the proper timing of antiretroviral therapy initiation after starting 
tuberculosis treatment were highlighted. Finally, exciting advances in the 
treatment of hepatitis C virus (HCV) infection necessitate that practitioners 
understand the complexities of treating HIV/HCV coinfections.

Special Contribution

Update of the Past Year: A Review from IDSA 2011
David L. McCollum, MD

more accurate than those previously 
released, owing to new methodologies 
used in their calculation. The CDC re-
port warns that as methodologies im-
prove, total incidence is likely to under-
go further revision, and that the more 
important data are those indicating the 
trends and risk groups affected.

Overall the incidence of HIV infec-
tion has not changed in recent years, 
with around 50,000 new infections 
in the United States annually. An es-
timated 95% of new infections occur 
in women, members of ethnic and 
racial minority groups, and injection 
drug users. Black/African Americans 
are contracting HIV at a rate 10 times 
that of whites. For Latinos, the rate is 
3 times to 4 times the rate in whites. 

Transmission in men who have sex 
with men (MSM) accounts for 61% of 
new infections. An alarming finding 
was the HIV infection incidence among 
young (aged 13-29 years) black MSM, 
which had increased 48% (or 12.2%  
annually). With the release of these 
data, contemporary at-risk groups 
to whom prevention can be targeted 
have been more clearly delineated.

Update on Prevention 

Treatment Takes Center Stage 

Because of the remarkable efficacy 
shown in the HIV Prevention Trials 
Network (HPTN) 052 study, treatment 
as prevention was among Currier’s 
most important prevention topics.2 
HPTN 052 was an international study 
of 1763 HIV-serodiscordant couples 
in which the HIV-seropositive partner 
did not meet current criteria for anti-
retroviral therapy. The HIV-seroposi-
tive partners were randomly assigned 
to immediate antiretroviral therapy 
versus standard treatment (standard 
treatment being antiretroviral therapy 
initiation based on clinical events or 
a CD4+ cell count<250/μL). The pri-
mary outcomes were transmission to 
the seronegative partner and clinical 
disease progression in the seroposi-
tive partner. Viral sequencing was per-
formed so that transmission events 
could be linked to the seropositive 
partner. Only 1 of the total 28 linked 
transmission events occurred in the 
early antiretroviral therapy group (a 
96% reduction in transmission). Clini-
cal events were also statistically sig-
nificantly fewer in the early therapy 
group, largely because of a reduction 
in extrapulmonary tuberculosis.

Initial CDC Guidance Regarding  
Oral PrEP

Smith of the CDC discussed oral pre-
exposure prophylaxis (PrEP) at the 
“State-of-the-Art in HIV” symposium. 
Oral PrEP refers to the active use of 
oral medications to protect against 
HIV infection. The results of the iPrEx 
(Chemoprophylaxis for HIV Prevention 
in Men) study on oral PrEP have been 
known for almost a year.3 This inter-
national trial randomly assigned 2499 
high-risk HIV-seronegative MSM to 
either daily tenofovir/emtricitabine or 
placebo, with all participants receiving 
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equivalent preventive services and ed-
ucation. A substantial reduction (44%) 
in new HIV infections occurred in the 
intervention group during a median 
follow-up of 1.2 years (100 new infec-
tions: 64 in the placebo group and  
36 in the intervention group). This 
decrease was even more pronounced 
when adherence (measured by detec-
tion of serum antiretroviral drug levels) 
was factored in. 

Although any positive trial in the 
field of HIV prevention is a reason for 
celebration, many questions regarding 
feasibility, safety, cost, and effective-
ness of oral PrEP have been raised. 
Smith noted that comprehensive PrEP 
guidelines are forthcoming, and pre-
sented the initial guidance.4 The target 
population for oral PrEP is HIV-serone-
gative MSM who are not monogamous 
with their HIV-seronegative partner 
and report inconsistent condom use; 
who have any sexually transmitted in-
fection (STI); or who have ongoing sex-
ual contact with HIV-seropositive part-
ners. The CDC estimates that 275,000 
persons meet these criteria. Primary 
care practitioners and health depart-
ments are thought to be the most likely 
providers of PrEP. Smith highlighted a 
practical challenge, which is that many 
primary care practitioners do not have 
a thorough understanding of their pa-
tients’ sexual practices. 

Mayer and colleagues’ poster pre-
sentation focused on primary care 
practitioners and HIV specialist physi-
cians’ knowledge and practice regard-
ing PrEP (Abstract 493).5 The authors’ 
survey of Massachusetts practitioners 
indicated that although self-reported 
knowledge of PrEP seemed to be 
very good (92%), very few had actu-
ally prescribed PrEP (5%). Regarding 
the preferred type of PrEP delivery, 
more respondents preferred a topical  
microbicide (69%) over oral PrEP. The 
majority thought formal guidelines 
would be the most helpful method of 
increasing physician uptake of PrEP. 
Detailed recommendations on tech-
nical aspects of providing oral PrEP  
to MSM are available in the CDC in-
terim guidance.4 Additionally, a recent 
comprehensive review of HIV preven-
tion is available.6

Engagement in Care: Problems 
Along the Path to Viral 
Suppression

The “test and treat” strategy for HIV 
infection entails universal testing with 
immediate treatment for those who 
test seropositive. The efficacy of treat-
ment as prevention demonstrated in 
HPTN 052 has reinvigorated the dis-
cussion over using a “test and treat” 
strategy to reduce the incidence of  
HIV infection in the United States. 
However, engagement-in-care research 
raises a note of caution regarding po-
tential pitfalls in the effectiveness of 
this strategy. 

The estimates published by Gardner 
and colleagues7 are helpful in under-
standing this issue: Figure 1 shows the 
estimate of 1.1 million persons being 
infected with HIV in the United States 
and then sequentially shows the use 
of available data to estimate where 
patients are lost to care at each point 
along the path to viral suppression. It 
is estimated that 21% of HIV-infected 
persons are currently undiagnosed. Of 
those who are diagnosed, losses occur 
at initial linkage to care and later in 
care such that only 50% remain in care. 

Antiretroviral therapy eligibility, actual 
initiation, and effective antiretroviral 
therapy are all unique steps through 
which a proportion of patients do 
not progress, leading to the estimate 
of only 19% (209,773 of 1.1 million) 
of HIV-infected persons in the Unit-
ed States currently having viral load  
below the limits of assay detection. 

Gardner and colleagues describe 
how maximizing only a single step 
in the care pathway does little to in-
fluence the final proportion of those 
with maximal viral suppression. For 
example, increasing diagnosis (as 
would result from an effective univer-
sal testing policy) to 90% of persons 
with HIV infection would only increase 
the percentage of persons with maxi-
mal virologic suppression by 3%. An-
drews and colleagues showed a related 
phenomenon in a South African town-
ship in their oral abstract presentation 
(Abstract 148).8 Thus, although the 
efficacy of treatment as prevention 
demonstrated in HPTN 052 is a cause 
of great hope, the effectiveness of a 
“test and treat” strategy for lowering 
the incidence of HIV infection requires 
a strengthening of each point along the 
pathway to sustained viral suppression. 
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Figure 1. Estimated loss of HIV-infected patients engaged in care, shown along each step 
in the care pathway. Gardner and colleagues calculate that only 19% of HIV-seropositive 
persons in the United States have a maximally suppressed viral load. Adapted from Gardner 
et al,7 by permission of Oxford University Press.
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Goetz and Rimland’s poster of De-
partment of Veterans Affairs (VA) data 
shows a positive example of the care 
pathway (Abstract 478).9 In this group 
of 189 patients diagnosed after the VA 
increased HIV testing in 2005, a re-
markable 71% had attained an unde-
tectable viral load within 12 months. 
The authors conclude that an inte-
grated health system such as the VA, 
in which each step in the care pathway 
can be efficiently linked, improves 
overall engagement in care.

Update on Antiretrovirals 

Searching for Rilpivirine’s Place

An update on antiretroviral therapy was 
provided by Sax during the “State-of-
the-Art in HIV” symposium. The US 
Food and Drug Administration (FDA) 
approval of rilpivirine in May 2011 
marked the entry of a new nonnucle-
oside reverse transcriptase inhibitor 
(NNRTI). The once-daily, fixed-dose 
combination of rilpivirine/tenofovir/
emtricitabine was approved in August 
2011. The phase III studies of rilpiv-
irine, ECHO (Efficacy Comparison in 
Treatment-Naive HIV-Infected Subjects 
of TMC278 and Efavirenz) and THRIVE 
(TMC278 Against HIV in a Once Dai-
ly Regimen Versus Efavirenz), were 
published simultaneously in July.10,11 
The trials were randomized, double-
blinded studies in antiretroviral ther-
apy–naive patients that established 
noninferiority of the drug compared 
with an efavirenz-based regimen. The 
trials were identical in design except 
for the components of the background 
regimens (tenofovir/emtricitabine in 
ECHO and variable in THRIVE). An 
undetectable viral load at 48 weeks 
was found in 83% of ECHO and 86% of 
THRIVE participants in the rilpivirine 
arms (83% and 82%, respectively, in 
the efavirenz groups). 

Although these trials demonstrate 
efficacy, questions remain regarding 
for whom rilpivirine is best suited.12 

Compared with efavirenz, rilpivirine 
had fewer central nervous system 
(CNS) adverse effects, rash, lipid ab-
normalities, and discontinuation rates. 
Additionally, rilpivirine is currently 

classified as pregnancy class B, where-
as efavirenz is class D. In patients 
with a high plasma HIV RNA level  
(>100,000 copies/mL), however, viro-
logic failure occurred more commonly 
with rilpivirine than efavirenz (17% 
versus 7%, respectively). Resistance to 
rilpivirine (including the E138K muta-
tion, also associated with etravirine 
resistance) largely excluded future use 
of the NNRTI class, whereas for those 
on efavirenz who developed NNRTI 
resistance (predominantly the K103N 
mutation), etravirine (and likely rilpiv-
irine) often remained an option. 

The data on tolerability and anti-
retroviral activity and resistance have 
led to rilpivirine being designated as 
an alternative NNRTI for treatment-
naive patients in the recent Depart-
ment of Health and Human Services 
(DHHS) treatment guidelines update.13 
The guidelines specifically recom-
mend caution in the use of the drug 
in patients with baseline plasma HIV 
RNA levels greater than 100,000 cop-
ies/mL. Of note, rilpivirine must be 
taken with a full meal and concomi-
tant proton pump inhibitors are con-
traindicated. Finally, “switch” studies 
are under way evaluating a rilpivirine-
containing regimen for patients cur-
rently virologically suppressed on regi-
mens that contain ritonavir-boosted 
(/r) protease inhibitors or efavirenz. In 
summary, rilpivirine is an efficacious 
NNRTI for treatment-naive patients, 
but has some limitations. Its long-
term place amongst possible anchor 
drugs in initial regimens (ie, efavirenz, 
atazanavir/r, darunavir/r, or raltegravir) 
remains to be determined.

Comparing nRTI Backbones 

Sax also discussed the final results of 
the AIDS Clinical Trials Group (ACTG) 
5202 study.14 This was a US-based, 
prospective, randomized equivalence 
trial of 4 initial once-daily antiretroviral 
therapy regimens: dual nucleoside an-
alogue reverse transcriptase inhibitor 
(nRTI) backbones abacavir/lamivudine 
or tenofovir/emtricitabine (blinded) 
with either efavirenz or atazanavir/r 
(open label). The trial enrolled 1858 
persons and stratified patients based 

on high (≥ 100,000 copies/mL) or low 
(<100,000 copies/mL) plasma HIV 
RNA level. Regarding efavirenz ver-
sus atazanavir/r, results published in 
February 2011 (a median 138 weeks 
of follow-up) show similar virologic 
efficacy.15 Regarding the comparison 
of nRTI backbones, an interim review  
in 2008 (a median 60 weeks of follow-
up) led the data and safety monitor-
ing board to recommend stopping the 
abacavir/lamivudine arm in the high 
viral load group because of statistically 
significant higher occurrences of viro-
logic failures (14% versus 7%) than in 
the tenofovir/emtricitabine arm.16 

In October 2011, results from the 
study arm with lower initial HIV RNA 
level (<100,000 copies/mL) were pub-
lished and the time to virologic failure 
for abacavir/lamivudine versus tenofo-
vir/emtricitabine was found to be simi-
lar in this subgroup of patients.16 These 
findings are in line with the DHHS 
guidelines, which recommend teno-
fovir/emtricitabine as the preferred 
dual-nRTI backbone and abacavir/
lamivudine as the alternative choice 
to be used with caution in patients 
with greater than 100,000 HIV RNA  
copies/mL of plasma at baseline.13 

The search for an nRTI-sparing 
regimen continues to be evasive. The 
ACTG 5262 single-arm open-label 
study of 118 antiretroviral therapy–
naive patients receiving twice-daily 
raltegravir plus once-daily darunavir/r 
reported that rates of virologic fail-
ure at 48 weeks were 26% overall, 
including 43% in those with more 
than 100,000 HIV RNA copies/mL).17 
The reason for these high rates of vi-
rologic failure is not clear, and the 
study lacked a comparator arm. This 
regimen (raltegravir and darunavir/r)  
is being compared in a larger Europe-
an study with a regimen of tenofovir/
emtricitabine and darunavir/r.

Update on HIV Primary Care

The Value of Triglyceride Treatment 
Scrutinized

The proper management of elevated 
triglyceride levels in HIV-infected pa-
tients was discussed by Sax in the 
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“Challenging HIV Cases” session,  
which focused on 2 recent publica-
tions.18,19 In 2010, the value of treating 
high triglyceride levels with a fibrate 
in a high-cardiovascular-risk, non-HIV-
infected population already on an  
HMG-CoA reductase inhibitor (a statin) 
was questioned with the release of 
results from the ACCORD (Action to 
Control Cardiovascular Risk in Diabe-
tes) study.18 This study randomly as-
signed 5518 patients with type 2 dia-
betes to either fenofibrate or placebo. 
At a mean follow-up of 4.7 years, there 
was no benefit in terms of cardiovas-
cular outcomes in the fibrate group. 

Elevated triglyceride levels are com-
mon in the HIV-infected population 
because of traditional risk factors and 
certain antiretroviral drugs. The D:A:D 
(Data Collection on Adverse Events of 
Anti-HIV Drugs) study group sought to 
evaluate, via an observational cohort, 
whether triglyceride levels were an in-
dependent risk factor for myocardial 
infarction (MI) in HIV infection.19 Data 
from 33,308 persons (including 580 
MIs) were available for evaluation. 

After controlling for risk factors 
(other lipid, cardiovascular, HIV, and 
antiretroviral factors) the risk of a MI 
was only minimally increased with a 
doubling of triglyceride levels (relative 
risk, 1.11; 95% confidence interval, 
1.01-1.23). The investigators conclud-
ed that current evidence indicates car-
diovascular risk reduction strategies in 
HIV-infected patients should focus on 
risk factors other than elevated triglyc-
eride levels.

Bone Health, Vitamin D, and the 
Search for Consensus 

Bone health topics continued to be dis-
cussed at the IDSA meeting, including 
an expert panel discussion, “Challeng-
ing HIV Cases,” that reviewed current 
clinical strategies. Although current 
guidelines for the general population 
recommend bone mineral density 
(BMD) screening for men older than 70 
years and women older than 65 years, 
it may be reasonable to consider HIV 
infection as an additional risk factor 
and thus justify screening those older 
than 50 years.20 

HIV infection itself and antiretrovi-
ral drugs may negatively affect bone 
health, but traditional risk factors must 
not be forgotten. This was demon-
strated in a large VA cohort study of 
119,318 persons that compared frac-
ture risk in HIV-infected and -unin-
fected patients.21 HIV infection itself 
was associated with an increased rela-
tive risk of fractures in the unadjusted  
comparison. However, the additional  
risk was negated after adjusting for  
traditional factors including certain 
demographics or comorbid diseases, 
smoking, alcohol abuse, and body 
mass index. 

Regarding the effects of individual 
antiretroviral drugs on bone health, 
data were available from a substudy of 
ACTG 5202.22 In the prospective sub-
study, 259 persons were randomly 
assigned to 1 of 4 initial once-daily 
regimens: abacavir/lamivudine or te-
nofovir/emtricitabine (blinded) with 
either efavirenz or atazanavir/r (open 
label). Sequential bone density re-
sults were recorded with the primary  
outcome being hip and spine bone 
changes at week 96. 

Although there was no difference 
in bone fractures between the groups,  
there was a general decrease in BMD  
in all groups. Similar to other studies,  
the decrease was similar in magnitude 
to that seen in the immediate post-
menopausal years.23 Decreases in BMD 
were greater with tenofovir- than aba-
cavir-containing regimens, and greater 
with atazanavir/r- than efavirenz con-
taining regimens. The decrease oc-
curred in the first 48 weeks of therapy, 
after which BMD plateaued. 

An important cause of poor bone 
health is low vitamin D level, which 
is common in HIV-infected persons.24 
Supplementation is recommended for 
those with a serum 25-hydroxyvitamin 
D level below 30 ng/mL. There is con-
cern that vitamin D deficiency may 
have detrimental effects beyond those 
on bone health. An intriguing observa-
tional study found that severe vitamin 
D deficiency was independently asso-
ciated with death and AIDS events.25 
Ongoing investigations of bone health 
and vitamin D continue, including in 
ACTG 5280. This is a 48-week study in 

which efavirenz, with or without vita-
min D and calcium supplementation, 
is compared with bone health as the 
primary outcome. 

Update on HIV/TB Coinfection: 
Initiating Antiretroviral Therapy 
at the Right Time

Tuberculosis (TB) was excluded from 
the 2009 ACTG A5164 trial that showed 
a mortality benefit when antiretroviral 
therapy was initiated within 14 days 
of diagnosis of an opportunistic infec-
tion.26 Now, 3 trials investigating the 
optimal timing of antiretroviral thera-
py initiation in patients on TB therapy 
have been simultaneously published 
in the New England Journal of Medi-
cine.27-29 The publication of these tri-
als coincided with the first day of the  
IDSA 2011 meeting and was included 
in Currier’s presentation as one of the 
year’s most important findings. The 3 
international trials randomly assigned 
patients on TB treatment to either early 
antiretroviral therapy initiation (mean 
10-21 days after starting TB therapy) 
or late antiretroviral therapy initia-
tion (mean 56-97 days after starting  
TB therapy). 

The results of the trials showed a 
mortality benefit with early antiret-
roviral therapy initiation in those pa-
tients with severe immunosuppression 
(CD4+ cell count < 50/μL), but not in 
those with higher CD4+ cell counts. 
Additionally, there were more cases 
of immune reconstitution inflamma-
tory syndrome (IRIS) in the early ini-
tiation group at all CD4+ cell counts. 
Hence, the conclusion is that for those  
with advanced AIDS (CD4+ cell count 
<50 μL), it is beneficial to initiate an-
tiretroviral therapy within 2 weeks of 
starting TB therapy. For those with 
higher baseline CD4+ cell counts  
(>50/μL), it seems beneficial to wait 
until the beginning of the continuation 
phase (8 weeks from starting TB ther-
apy) to initiate antiretroviral therapy.  
Dr Currier emphasized that most of 
the patients in these studies had pul-
monary TB. Other forms of TB may 
behave differently. 

Timing of antiretroviral therapy 
initiation in 253 Vietnamese patients 
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with TB meningitis has recently been 
reported.30 The patients were largely 
young male injection drug users with 
advanced immunosuppression (mean 
CD4+ cell count, 41/μL). The study 
randomly assigned patients to early  
(7 days) versus late (2 months) an-
tiretroviral therapy initiation. Death 
rates were high in both groups (great-
er than 50%) and no mortality ben-
efit was shown in the early initiation 
group. Additionally, a higher rate of 
severe adverse events occurred in the 
early initiation group. Hence, the rec-
ommendation from this study is to ini-
tiate antiretroviral therapy in patients 
with TB meningitis after completion of 
2 months of TB therapy.

Update on HIV/HCV Coinfection: 
Good News Thus Far

The approval in May 2011 of direct-
acting antiviral drugs for chronic hep-
atitis C virus (HCV) infection was among 
the top innovations in medicine this 
year.31,32 The trials on which the drug 
approvals were based excluded sub-
jects coinfected with HIV, but prom-
ising data for these patients are be-
ginning to accumulate. Interim data 
from prospective trials of coinfected 
patients receiving telaprevir or bo-
ceprevir were presented at this year’s 
Conference on Retroviruses and Op-
portunistic Infections (CROI) and IDSA 
meeting, respectively.

These preliminary results showed 
a 68% early virologic response to a 
telaprevir-containing regimen at 12 
weeks, compared with 14% on pegyl-
ated interferon alfa–ribavirin alone.33 
The interim results of the boceprevir 
trial showed a 58% early virologic re-
sponse at 12 weeks compared with a 
25% response in those on pegylated in-
terferon alfa–ribavirin alone (Abstract 
LB-37).34 The response rates are simi-
lar to those seen in HCV monoinfected 
patients. 

The IDSA meeting featured an “HIV 
Challenges and Complications” ses-
sion with expert discussion on many 
aspects of care for the HIV/HCV coin-
fected population. The topic of coinfec-
tion has also recently been reviewed.35 
Important considerations for using the 

new HCV drugs in HIV-infected pa-
tients also on HIV therapy, including 
potential drug interactions and over-
lapping toxic effects, were highlighted. 

Telaprevir is a cytochrome P450 
3A4 and P-glycoprotein substrate  
and inhibitor. In the previously men-
tioned ongoing study of telaprevir  
in coinfected patients, the partici-
pants were receiving tenofovir/emtric-
itabine/efavirenz or tenofovir/emtric-
itabine/atazanavir/r. The investigators 
increased the dose of telaprevir in 
the efavirenz group, and used stan-
dard telaprevir doses for those on the 
atazanavir/r regimen. The coadmin-
istration of the HCV and antiretroviral 
regimens was well tolerated. Another 
consideration for the clinician is that 
tenofovir concentrations can increase 
in patients using telaprevir and hence 
renal function should be monitored 
vigilantly. 

In the ongoing boceprevir trial, 
coinfected patients on efavirenz were 
excluded because of concerns about 
reduced drug levels of efavirenz. Par-
ticipants were receiving a variety of 
ritonavir-boosted protease inhibitor 
regimens and neither the HCV nor HIV 
drug doses required adjustment. Nu-
merous new medications for HCV in-
fection are in various stages of develop-
ment. Staying abreast of issues related 
to the treatment of HIV/HCV coinfected 
patients will be of vital importance for 
providers in this rapidly evolving field. 

Summary 

In summary, the IDSA 2011 meeting 
provided a rich opportunity for cli-
nicians to hear a review of the ma-
jor findings of the previous year. 
Much investigation is ongoing, mak-
ing the 2012 conference likely to be a  
similarly stimulating occasion. Next 
year, the conference will undergo 
much innovation and will have the 
new title, “ID Week.” This conference 
will be held from October 17 to 21, 
2012, in San Diego, CA, and will be a 
joint meeting of IDSA, the Society for 
Healthcare Epidemiology of America 
(SHEA), the HIV Medicine Association 
(HIVMA), and the Pediatric Infectious 
Diseases Society (PIDS).
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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 
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share the experiences of those involved in the 
care of people infected with HIV or other virus-
es. Stories may be approximately 800 to 3500 
words; unsolicited submissions are welcome.

Commentaries. Discussion on a current issue 
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