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The content of In the Clinic is drawn from the clinical information and education
resources of the American College of Physicians (ACP), including PIER (Physicians’
Information and Education Resource) and MKSAP (Medical Knowledge and Self-
Assessment Program). Annals of Internal Medicine editors develop In the Clinic
from these primary sources in collaboration with the ACP’s Medical Education and
Publishing divisions and with the assistance of science writers and physician writ-
ers. Editorial consultants from PIER and MKSAP provide expert review of the con-
tent. Readers who are interested in these primary resources for more detail can
consult http://pier.acponline.org, www.acponline.org/products_services/
mksap/15/?pr31, and other resources referenced in each issue of In the Clinic.

CME Objective: To review current evidence for the screening and prevention, diag-
nosis and evaluation, treatment, and practice improvement of newly diagnosed HIV
infection.

The information contained herein should never be used as a substitute for clinical
judgment.
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Who should be screened for HIV
infection?
Despite the decline in AIDS cases
and deaths since the advent of
highly active antiretroviral therapy
(3), according to the Centers for
Disease Control and Prevention
(CDC) an estimated 1 178 350
persons in the U.S. were living with
HIV at the end of 2008 (Table),
including 236 400 (20.1%) whose
infection was undiagnosed. The
U.S. epidemic has had a dispropor-
tionate impact on racial and ethnic
minorities and especially among
men who have sex with men
(MSM). Persons with undiagnosed
HIV tend to be younger (13–34
years) males with high-risk hetero-
sexual contact, and MSM (4).

Known risk factors include MSM;
men and women having unprotected
sex with multiple partners; past or
present injection drug use; men and
women who exchange sex for money
or drugs or have sex partners who do;
individuals whose past or present sex
partners were HIV-infected, bisexual,
or injection drug users; persons who
engage in receptive anal sex regard-
less of sexual orientation; persons 
being treated for sexually transmitted

diseases (STDs); and persons with a
history of blood transfusion between
1978 and 1985. Persons who request
an HIV test despite reporting no in-
dividual risk factors may also be con-
sidered at increased risk, since this
group is likely to include individuals
not willing or able to disclose high-
risk behaviors. Ten to twenty-five
percent of people testing positive re-
port no high-risk behaviors, which
underscores the limitation of risk-
based screening (5, 6). Because of the
prevalent perception that HIV is a
disease of MSMs, women are fre-
quently unaware that they have been
or could be at risk for HIV.

Consequently, in 2006 the CDC
recommended that voluntary, opt-
out HIV testing be made a rou-
tine part of medical care for all
patients 13–64 years of age who
have ever been sexually active, un-
less the local prevalence of HIV
infection is <0.1%. Since the local
prevalence rate is not typically
available to clinicians, the CDC
encourages routine voluntary
screening for HIV for all patients
age 13 to 64 years in any health
care setting until the diagnostic
yield has been shown to be

© 2011 American College of Physicians ITC4-2 In the Clinic Annals of Internal Medicine 4 October 2011

1. Kitahata MM, Koepsell
TD, Deyo RA, Maxwell
CL, Dodge WT, Wagn-
er EH. Physicians’ ex-
perience with the 
acquired immunode-
ficiency syndrome as
a factor in patients’
survival. N Engl J
Med. 1996;334:701-6.
[PMID: 8594430]

2. Kitahata MM, Van
Rompaey SE, Shields
AW. Physician experi-
ence in the care of
HIV-infected persons
is associated with
earlier adoption of
new antiretroviral
therapy. J Acq Im-
mune Deficiency
Syndrome. 2000; 24;
2:106-14.
[PMID:  10935685]

3. Palella FJ Jr, Delaney
KM, Moorman AC,
Loveless MO, Fuhrer J,
Satten GA, et al. De-
clining morbidity and
mortality among pa-
tients with advanced
human immunodefi-
ciency virus infection.
HIV Outpatient Study
Investigators. N Engl J
Med. 1998;338:853-
60. [PMID: 9516219]

4. CDC. HIV surveil-
lance- United States,
1981-2008. MMWR
Morb Mortal Wkly
Rep. 2011;60:689-93.
[PMID: 21796096]

No field in medicine has moved as swiftly as that of HIV/AIDS over
the past 30 years. As a consequence, many studies are out of date by
the time of publication. Because of the rapid turnover of key infor-

mation, this In the Clinic focuses on the essential principles of care for the
newly diagnosed adult with HIV-1 infection. To ensure continued useful-
ness, the general directions in which this field is moving and how to access
updated information are emphasized.

Studies have demonstrated that positive clinical outcomes are a function of
the clinician’s experience in caring for HIV-infected individuals (1, 2). Thus,
nonspecialists are urged to seek expert advice and consultation if there is any
question about the best way to manage a specific patient. It should be noted
that HIV specialists come from many backgrounds, including infectious 
diseases, hematology/oncology, general internal medicine, family medicine,
pharmacy, and advanced-practice nursing. Thus, it is important to know who
are the true experts available in a given geographic area and for specific is-
sues. It is especially important to seek input from experienced practitioners
in the setting of antiretroviral treatment failure and in cases of advanced
HIV disease (AIDS) when patients are vulnerable to multiple simultaneous
opportunistic processes.

Screening and
Prevention
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Table. Estimated Number and Rate of Persons Aged ≥13 Years Living With HIV Infection, and Number and Percentage
Whose HIV Infection Was Undiagnosed, by Selected Characteristics—United States, 2008*
Characteristic Total Persons Living With HIV Infection Persons Whose HIV Infection Was Undiagnosed

No. (95% CI) Rate† (95% CI) No. (95% CI) %

Total 1 178 350 (1 128 350– 469.4 (449.5–489.4) 236 400 (224 900– 20.1
1 228 500) 247 900)

Sex

Male 883 450 (841 450 719.5 (685.3–753.7) 182 450 (172 450– 20.6
–925 450) 192 450)

Female 294 900 (269 900– 230.0 (210.5–249.5) 53 950 (47 950– 18.3
319 900) 59 950)

Age group (y)

13–24 68 600 (56 000– 134.1 (109.5–157.6) 40 400 (35 400– 58.9
80 600) 45 400)

25–34 180 600 (160 600– 440.9 (392.1–489.8) 56 800 (51 300– 31.5
200 600) 62 300)

35–44 357 500 (327 500– 846.3 (775.3–917.4) 64 300 (58 300– 18.0
387 500) 70 300)

45–54 385 400 (353 400– 871.3 (798.9–943.6) 53 200 (48 200– 13.8
417 400) 58 200)

55–64 147 700 (132 770– 439.3 (394.9–484.1) 17 600 (15 600– 11.9
162 770) 19 600)

≥65 38 400 (34 400– 99.0 (88.7–109.3) 4100 (3600–
42 400) 4600)

Race 

American Indian/ 5000 (3500– 268.8 (188.2–349.4) 1250 (650–1850) 25.0
Alaska Native 6 500)

Asian/Pacific Islander 16 750 (14 250– 147.0 (125.0–168.9) 4350 (2850–4850) 26.0
19 250)

Black/African American 545 000 (513 000– 1 819.0 (1 712.2– 116 750 (108 650– 21.4
577 000) 1 925.8) 124 850)

White 406 000 (378 000– 238.4 (221.9–254.8) 75 200 (70 700– 18.5
434 000) 81 700)

Ethnicity

Hispanic/Latino 205 400 (186 400– 592.9 (538.0–647.7) 38 900 (33 900– 18.9
224 400) 43 900)

Transmission category

MSM 580 000 (540 000– NC NC 128 400 (119 900– 22.1
620 000) 136 900)

IDU (male) 131 600 (114 600– NC NC 18 900 (15 600– 14.4
148 600) 22 200)

IDU (female) 73 900 (62 900– NC NC 10 400 (8 000–12 800) 14.1
84 900)

MSM and IDU 55 200 (45 200– NC NC 6200 (4 200–8 200) 11.2
65 200)

Heterosexual contact§ 110 900 (95 900– NC NC 27 700 (23 700– 25.0
(male) 125 900) 31 700)

Heterosexual contact§ 217 400 (195 400– NC NC 42 900 (37 900– 19.7
(female) 239 400) 47 900)

Other¶ 9350 (7850– NC NC 1900 (1100–2700) 20.3
10 850)

CI = confidence interval; HIV = human immunodeficiency virus;  IDU = injection drug users; MSM = men who have sex with men; NC = not 
calculated because population denominators for transmission category subgroups were unavailable.

*Estimates derived using extended back-calculation on HIV and AIDS data for persons aged ≥13 years at diagnosis from 40 states that have had
confidential name-based HIV infection reporting since at least January 2006 and AIDS data from 10 states (California Delaware Hawaii Mary-
land Massachusetts Montana Oregon Rhode Island Vermont and Washington) and the District of Columbia. Adapted from reference 4.

†Per 100 000 population.
§Heterosexual contact with a person known to have or to be at high risk for HIV infection.
¶Includes hemophilia, blood transfusion, perinatal exposure, and risk factors not reported or identified.
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<1/1000 patients screened in a
given locality (7).“Opt-out” means
that granting permission to test
for HIV is included in the general
routine permission for care unless
the patient explicitly refuses the
test. State laws govern whether
informed consent, written or ver-
bal, is required before HIV test-
ing, and whether pre- and posttest
counseling are required. Also,
since adults continue sexual activi-
ty past the age of 64 and 20% of
HIV-infected persons are 50 years
of age or older, it is reasonable to
test all sexually active adults, re-
gardless of age.

These new recommendations are
based in part on the fact that risk-
based testing has not been effec-
tive, because providers seldom 
adequately assess risk, approxi-
mately 10%–25% of persons with
undiagnosed HIV are unaware of
any risk factors or they are un-
comfortable with such disclosure,
and because almost half of patients
are identified late in the course of
disease when they can no longer
receive the maximum benefit from
antiretroviral therapy (8).

All patients in the following situa-
tions should be screened routinely
for HIV infection: those initiating
treatment for tuberculosis; those
seeking treatment for STDs, 
including all patients attending
STD clinics during each visit for 
a new complaint regardless of
whether the patient is known or
suspected to have specific behav-
ior risks for HIV infection; 
victims of sexual assault; all preg-
nant women as part of routine
prenatal care; women of unknown
serostatus who present in labor
should be tested with a rapid HIV
test (9); and infants exposed to
HIV in utero (9). Those whose
blood or body fluid is the source
of an occupational exposure for a
health care provider should be in-
formed of the incident and tested
for HIV when the exposure 

occurs. Potential occupational ex-
posure to HIV should follow the
U.S. Public Health Service guide-
lines (10). 

Who should be rescreened for HIV
infection, and how frequently?
All persons likely to be at high
risk should be retested at least an-
nually, according to the 2006 rec-
ommendations. In addition, MSM
who had high-risk behaviors were
not more likely to be newly in-
fected than those without such
behaviors, so self-reported risk be-
haviors might not be an adequate
basis for deciding who should be
tested more often. A recent study
suggests that retesting sexually ac-
tive MSM more often—every 3–6
months—may be useful (11).
Retesting pregnant women in the
third trimester will identify those
who have seroconverted during
the pregnancy, and any patient
who requests it should be retested.
The CDC recommendations 
encourage patients and their
prospective sex partners to be test-
ed before entering a new sexual
relationship; rescreening patients
who are not likely to be at high
risk is left to clinical judgment. In
general, it is good clinical practice
for the physician to have a low
threshold for both screening and
rescreening.

In contrast to the CDC recom-
mendations and the 2009 ACP
Clinical Practice Guidelines, the
U.S. Preventive Services Task
Force (USPSTF) believes that
there is no direct evidence of the
benefits of screening for HIV in-
fection in the general population.
In April 2007, the USPSTF reaf-
firmed its 1996 recommendation
to offer HIV testing to adults
and adolescents “at increased
risk,” defined as reporting one or
more individual risk factors or
receiving health care in a high-
prevalence or high-risk clinical
setting. High-risk clinical set-
tings include STD clinics, 
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correctional facilities, homeless
shelters, tuberculosis clinics,
clinics serving MSM, and ado-
lescent health clinics with a high
prevalence of STDs. The guide-
line acknowledges a lack of evi-
dence for determining the opti-
mal frequency of HIV screening

(12). The USPSTF recommenda-
tions support individualized as-
sessment of risk factors for HIV
infection as well as screening
persons who present in a high-
prevalence or high-risk clinical
setting, have one or more risk
factors, or both.

loads (<5000 copies) may occur.
The only situation in which this
test should be used is in the set-
ting of acute infection (see below).
HIV specialist consultation should
be sought when serology results
are inconsistent.

A CDC Web site (www.hivtest
.org/) provides locations of all
U.S. HIV test sites, including in-
formation about whether tests are
offered at no charge.

Several rapid tests for HIV have
been approved for detection of
HIV antibodies that can be per-
formed on plasma, and variably on
whole blood, serum, or saliva. The
sensitivity and specificity of these
tests are also excellent, although
some experts recommend that a
positive rapid oral fluid test result
be confirmed with a whole blood
test, because the oral fluid test has
the potential for a higher frequen-
cy of false-positive results (15).
There is also a home test kit ap-
proved by the U.S. Food and Drug
Adminstration (FDA) that uses
the same technology as office-
based blood tests. Home HIV
tests should always be confirmed

Which tests should be used, and
what is the appropriate sequence
of tests to confirm a diagnosis of
HIV infection?
Established (chronic) HIV infec-
tion is diagnosed by an initial
screening enzyme immunoassay
that detects antibodies to HIV,
which must be confirmed by
Western blot or indirect immuno-
fluorescent assay that detects anti-
bodies to specific viral antigens.
Western blot is considered posi-
tive if the band pattern detects
antibodies to at least 2 of the fol-
lowing viral proteins: p24, gp 41,
gp 120/160. Seroconversion usual-
ly occurs 2–12 weeks after infec-
tion; if the confirmatory test is
negative or indeterminate follow-
ing a reactive screening test, then
the patient should have a repeated
blood test in 4 weeks. HIV serolo-
gy is one of the best tests available
because it is extremely accurate
(>99% sensitivity and >99.99%
specificity). However, as with all
screening tests, the predictive val-
ue of individual positive or nega-
tive results depend on the local
seroprevalence (13, 14). Chronic
HIV infection should not be diag-
nosed by a viral RNA PCR assay,
as false-positive results at low viral

Screening and Prevention... All sexually active persons older than 13 years
should be offered routine screening for HIV on an opt-out basis at least once, and
when at high risk, retested annually. Physicians should be aware of state and local
laws or regulations about informed consent. Patients should be educated about
barrier and biomedical means of HIV prevention. Pregnant women should be of-
fered HIV testing and receive treatment if results are positive.

CLINICAL BOTTOM LINE

Diagnosis and
Evaluation
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with standard whole blood anti-
body testing.

What should clinicians do if 
they strongly suspect acute HIV
infection but the results of
testing are negative for HIV
antibodies?
Serologic tests are often indeter-
minate or negative during sero-
conversion (“window period”),
when the patient has not yet
made antibodies to specific HIV
antigens. However, because the
quantity of HIV virions in the
blood (termed the “viral load”) is 
extraordinarily high in acute in-
fection—often ranging in the
millions—acute HIV infection
can be diagnosed by quantitative
RNA polymerase chain reaction
(PCR) that measures the number
of copies of the virus in plasma.
Since acute HIV infection often
mimics mononucleosis or other
acute viral illnesses (see below), a
sexually active person with a
mononucleosis-like presentation
and a negative Monospot test
should be evaluated for acute
HIV with an RNA PCR assay.
Proof of seroconversion by the
standard assays typically occurs
within 6–12 weeks after expo-
sure, and almost everyone who is
HIV-infected will have positive
Western blot results by 3 months.
Because the risk for transmission
is directly related to the infected
person’s viral load, patients who
may be acutely infected should
avoid sex until they are retested,
and pregnant women who develop
acute HIV should be referred to
an HIV specialist and an obstetri-
cian experienced in HIV and ad-
vised to start antiretroviral therapy
immediately to avoid neonatal in-
fection (9).

What symptoms and signs should
prompt clinicians to consider
acute or chronic HIV infection?
Acute HIV infection (also
termed the acute seroconversion
syndrome) is a nonspecific viral 

syndrome similar to mononucle-
osis, influenza, and hepatitis with
the common features of fever, 
fatigue, myalgia and arthralgia, 
lymphadenopathy, pharyngitis,
and rash. However, the range of
possible presentations is wide
and encompasses neurologic syn-
dromes (meningitis, encephalitis,
radiculopathy); hepatitis; gastro-
intestinal symptoms; and, if the
patient’s CD4 cell count drops
precipitously to <200/mm3, the
opportunistic infections (OIs)
that are the hallmarks of ad-
vanced HIV disease (AIDS).

Approximately 40%–90% of HIV
seroconverters have symptoms
(16), although not all seek med-
ical care. However, acute HIV is
often not recognized by primary
care and emergency physicians
because the symptoms mimic
those of other common viral ill-
nesses (17). Among patients
seeking care for fever or rash,
one study estimated the preva-
lence of acute HIV infection to
be 0.5%–0.7% (18). Because viral
loads in plasma and genital se-
cretions are very high, acute 
seroconverters play a dispropor-
tionate role in maintaining the
epidemic, so there is a significant
public health benefit to identify-
ing these individuals (19).

Chronic HIV infection also has a
protean range of presentations,
with some dependence on the
stage of disease. Throughout the
course of HIV infection, lym-
phadenopathy waxes and wanes,
so it is not a good clinical mark-
er of disease stage. In fact, many
patients are diagnosed with HIV
when lymph node biopsies for
possible lymphoma are read as
“reactive node.” Many patients
have minor nonspecific skin
problems, such as folliculitis or
seborrhea, and the first manifes-
tation of HIV disease in women
frequently presents as recurrent
episodes of candida vaginitis.
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Obviously, all these conditions
also occur in HIV-negative 
individuals, but it is important to
consider HIV infection and rec-
ommend testing in these situa-
tions. AIDS-associated illnesses
that are virulent in HIV-negative
persons can occur at relatively
higher CD4 cell counts, such as
tuberculosis and bacterial pneu-
monia, especially pneumococcal
pneumonia. Oral thrush is fre-
quently seen as CD4 cell counts
drop below 350 cells/mm3. Unex-
plained weight loss, fever, and
night sweats are common non-
specific symptoms in advanced
disease (AIDS), which is defined
by the occurrence of one or more
opportunistic illnesses or severe
immune depletion defined by a
CD4 cell count <200 cells/mm3.

However, many patients tolerate
waning immunity fairly well un-
til they eventually present to the
emergency department with an
acute OI that unmasks the diag-
nosis of HIV/AIDS. Typically,
viral loads are high and CD4 cell
counts are much less than 200
cells/mm3 in this setting. Late
diagnosis of HIV is still the rule
rather than the exception, with
45% of 4127 patients developing
clinical AIDS less than 12
months after testing positive for
HIV (20).

The most common OIs include
Pneumocystis pneumonia, esopha-
geal candidiasis, cryptococcal
meningitis, and toxoplasma en-
cephalitis. Interestingly, Kaposi
sarcoma, the opportunistic ma-
lignancy that was one of the ear-
liest hallmarks of AIDS in the
early 1980s, has become relative-
ly rare. However, B-cell lym-
phoma, Hodgkin disease, and
lymphoma of the central nervous
system still occur. The vast ma-
jority of AIDS patients with an
acute OI will be sick enough to
warrant hospitalization (Box:
AIDS-Defining Illnesses).

How is HIV disease staged?
The 1993 revision of the CDC’s
AIDS Surveillance Case Defini-
tion is the most widely used 
staging system (21). HIV/AIDS is
a continuous spectrum of disease,
with “AIDS” merely being the re-
sult of long-standing HIV infec-
tion in the absence of effective
treatment. Primarily used as a sur-
veillance tool for reporting cases,
to define study eligibility, and to

AIDS-Defining Illnesses*

Opportunistic Infections

Bacterial pneumonia, recurrent (2
episodes within 12 mo)

Candidiasis of esophagus, bronchi,
trachea, or lungs

Coccidioidomycosis, disseminated or
extrapulmonary

Cryptococcosis, extrapulmonary
Cryptosporidiosis, chronic intestinal for

longer than 1 month
Cytomegalovirus end-organ disease,

especially retinal (but not liver, spleen
or lymph nodes)

Herpes simplex: chronic ulcers (for more
than 1 mo); or bronchitis,
pneumonitis, or esophagitis

Histoplasmosis, disseminated or
extrapulmonary

Isosporiasis, chronic intestinal (for more
than 1 mo)

Mycobacterium avium complex or M.
kansasii, disseminated or
extrapulmonary

Mycobacterium, other species,
disseminated or extrapulmonary

Mycobacterium tuberculosis, any site
(pulmonary or extrapulmonary)

Pneumocystis jiroveci pneumonia
(formerly P. carinii)

Progressive multifocal
leukoencephalopathy

Salmonella septicemia (recurrent)
Toxoplasmosis of the brain

Opportunistic Cancers

Cervical carcinoma, invasive
Kaposi sarcoma
Lymphoma (Burkitt, immunoblastic or

equivalent term)
Lymphoma, primary, of brain

Conditions Linked to HIV Disease

Encephalopathy (HIV-associated
dementia)

Wasting syndrome

*Adapted from reference 21.
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Diagnosis and Evaluation... The diagnosis of established (chronic) HIV infection
by antibody screening and Western blot confirmation is highly sensitive and spe-
cific, and is one of the most reliable diagnostic tests we have. In the case of
acute infection, HIV-1 RNA PCR should be used for diagnosis, as seroconversion
has not yet occurred; upon retesting 2–3 months later, the standard serologic
test will be positive. The CDC system has not been validated as a prognostic tool
in the clinical setting. Patients often still present late in infection, and careful
evaluation for opportunistic infections and cancers is important in this setting.

CLINICAL BOTTOM LINE

recommend 2 sets of baseline
tests) and at regular intervals
throughout follow-up. An HIV
resistance test should be obtained,
regardless of when initiation of
HIV treatment is anticipated, be-
cause there is now an overall
10%–12% rate of infection with
resistant HIV. There is increased
risk for anal dysplasia and carci-
noma among MSM with human
papillomavirus infection. Al-
though anal cytologic screening is
not yet standard-of-care, many
HIV clinics offer such testing
(Box: Recommended Laboratory
Tests for Newly Diagnosed HIV
Infection).

analyze data from large cohorts,
the CDC system has not been
validated as a prognostic tool in
the clinical setting.

Which laboratory tests and
evaluations are indicated in a
patient with newly diagnosed HIV
infection?
As measures of immune function
and viral activity respectively,
CD4 cell counts and HIV viral
load are surrogate markers of dis-
ease that have proven valuable for
prognosis, clinical staging, and
monitoring of treatment (22, 23).
As such, they are always obtained
at entry to care (some experts 

Recommended Laboratory Tests for Newly Diagnosed HIV Infection*
HIV disease tests: HIV serology, CD4 cell count and % (requires concomitant CBC and

differential), plasma HIV RNA level, HIV genotype (resistance test)
Possible additional HIV tests: HLA B*5701 if considering abacavir use, coreceptor tropism

assay if considering CCR5 entry inhibitor
Safety tests: CBC with differential, serum chemistries to include electrolytes, renal and

hepatic function, fasting blood sugar, fasting lipids, complete urinalysis
Coinfection and comorbidity tests: tuberculosis screening by PPD or QuantiFERON-TB test—

if positive, chest X-ray; screening for syphilis and other STDs, viral hepatitis screening
(hepatitis B surface antigen and antibody, hepatitis B core antibody, hepatitis A IgG,
hepatitis C antibody), cervical Pap test, anal Pap test if indicated*

Possible additional coinfection and comorbidity tests: total and free testosterone in men
with fatigue, weight loss, depression, loss of libido, absence or diminished frequency of
erection on awakening, erectile dysfunction or evidence of reduced bone mineral density;
testosterone level in women with loss of libido; G6PD for persons of Mediterranean
ancestry who may have absolute enzyme deficiency; toxoplasma IgG; CMV IgG, Varicella
zoster Ig in those without a history of chickenpox or shingles; vitamin D (25-OH) level;
DEXAscan for bone mineral density as indicated.

Women should receive a Pap smear twice in the first year of care, and then annually if the
initial tests are negative. Although there is increased risk for anal dysplasia and
carcinoma among MSM with human papillomavirus infection, anal cytologic screening is
not yet standard-of-care. 

*Adapted from reference 24.

Downloaded From: http://annals.org/ by a University of California San Diego User  on 01/21/2015



27. Adult Panel on Anti-
retroviral Guidelines
for Adults and Ado-
lescents. Guidelines
for the use of anti-
retroviral agents in
HIV-1-infected adults
and adolescents. De-
partment of Health
and Human Services.
January 10, 2011;
1–166. Available at:
www.aidsinfo.nih.go
v/ContentFiles/Adul-
tandAdolescentGL.p
df.

28. The Strategies for
Management of An-
tiretroviral Therapy
(SMART) Study
Group. CD4 count-
guided interruption
of antiretroviral ther-
apy. N Engl J Med.
2006; 355(2283-96).
[PMID: 17135583]

29. Severe P, Juste MA,
Ambroise A, Eliacin
L, Marchand C, Apol-
lon S, et al. Early ver-
sus standard anti-
retroviral therapy for
HIV-infected adults
in Haiti. N Engl J
Med. 2010;363:257-
65. [PMID: 20647201]

© 2011 American College of PhysiciansITC4-9In the ClinicAnnals of Internal Medicine4 October 2011

What are the goals of
antiretroviral therapy and the
principles of treatment?
Because HIV cannot currently be
eradicated, the primary goal of ther-
apy is to reduce HIV-related mor-
bidity and prolong the duration and
quality of survival by maximally and
durably suppressing the patient’s
HIV viral load below the limit of
detection (currently <20 copies/mL,
or “undetectable” in common parl-
ance), thereby improving the pa-
tient’s immune system by increasing
the CD4 cell count. This goal, once
limited to the naïve (i.e., previously
untreated) patient, now applies to
those who are treatment-experienced
(with drug resistance and/or drug in-
tolerance) as well, with the availabili-
ty of newer drugs that are highly ac-
tive against multidrug-resistant HIV
and increasingly better tolerated.
Prevention of transmission is anoth-
er goal; by reducing HIV viral load
in blood and genital secretions, treat-
ment reduces infectiousness to oth-
ers. Achieving these goals requires
individualization of therapy and en-
couragement of patient adherence to
the treatment regimen; it also has
the added public health benefit of
preventing HIV transmission to 
sexual partners (25, 26).

The key treatment strategy is the use
of multiple agents directed against
different targets to increase the ef-
fectiveness of treatment, and to pre-
vent or delay the emergence of mu-
tations that confer resistance.
Typically, this is a combination of 3
drugs from at least 2 drug classes, of
which there are now 6. Maximum
suppression of virus replication to
undetectable levels (termed “virolog-
ic success”) in a naïve patient usually
occurs within the first 12–24 weeks
of treatment. Predictors of virologic
success include the potency of the
regimen, lower baseline viral load,
higher baseline CD4 count (>200
cells/mm3), rapid response of viremia
to treatment, and excellent 

adherence (27). The vast majority of
patients can achieve this goal, al-
though success rates in clinical prac-
tice tend to be lower than the ap-
proximate 85%–90% that has been
seen in clinical trials. “Virologic fail-
ure” is defined by repeated measures
of viral load >200 copies/mL, be-
cause some patients may experience
intermittent “blips” below 200 copies
and then resuppress without any
clinical or resistance consequences.

Treatment is life-long, and interrup-
tions should be avoided if at all pos-
sible. Both randomized and cohort
studies have shown that treatment
interruptions not only portend a
poorer outcome for HIV disease, but
also increase risk for non–HIV-
associated end-organ disease (car-
diac, renal, hepatic) and cancer (28).
This morbidity may in part be due
to inflammation that results from
uncontrolled HIV infection.

When should clinicians prescribe
antiretroviral therapy for patients
with HIV infection?
According to the most recent U.S.
Public Health Service guidelines
(10 January 2011), antiretroviral
therapy (ART) is indicated in the
following individuals: 1) patients
with a history of an AIDS-
defining illness; 2) patients with
CD4 counts up to 500 cells/mm3; 
3) patients with HIV-associated
nephropathy, and patients with
chronic hepatitis B virus coinfec-
tion when treatment of the virus
is indicated, regardless of CD4
count; and 4) pregnant women.
While the panel was evenly divid-
ed about starting or deferring
ART in patients with CD4 counts
>500 cells/mm3, numerous natural
history studies and data from 
cohort studies, as well as 1 ran-
domized, controlled trial, have
shown that earlier treatment re-
sults in better outcomes, whether
measured by HIV disease parame-
ters or by morbidity and mortality

Treatment
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Regimens). Other factors to consider
when selecting an initial regimen for
a given patient include pregnancy or
pregnancy potential, potential inter-
actions with other medications, and
comorbid conditions (cardiovascular
disease, chemical dependency, liver
disease, psychiatric disease, renal dis-
ease, or tuberculosis). At present
there are no data to suggest that 1 of
these 4 regimens is superior. Alter-
native regimens are chosen on the
same basis when the preferred ap-
proaches are not effective for the 
patient or are contraindicated.

How should clinicians monitor
patients receiving antiretroviral
therapy?
The frequency of evaluation
should be driven by disease stage
and response to therapy. After
therapy is initiated, viral load
should be measured 4–8 weeks
later. This reassures the physician
and patient that the infection is
responding and that the patient is

from non–HIV-associated condi-
tions (29).

The most important factor in tim-
ing the start of antiretroviral ther-
apy is probably the patient’s com-
mitment to adherence and lifelong
therapy. If a patient indicates that
he or she is ready to assume this
responsibility, the physician
should respect that decision.

How should clinicians select from
among the available antiretroviral
therapies?
The treatment guidelines classify
combinations regimens as “pre-
ferred,” “alternative,” “acceptable,”
and “not recommended” (27).

There are currently 4 preferred regi-
mens, and choosing among them is a
matter of balancing drug susceptibil-
ity, convenience (pill burden, dosing
frequency, food requirements), 
potential adverse effects, adherence
potential and patient desires (Box:
Preferred and Alternative Initial

Preferred and Alternative Initial Regimens*
Preferred Regimens for Nonpregnant Adults (optimal and durable efficacy, favorable

tolerability and toxicity profile, and ease of use), arranged by order of FDA approval of
components other than nucleosides, thus, by duration of clinical experience. (Underlines
indicate coformulation of 2 or 3 drugs as a single tablet).

Nonnucleoside reverse transcriptase inhibitor (NNRTI)-based: EFV†/TDF/FTC
Protease Inhibitor (PI)-based: ATV/r‡ + TDF/FTC or DRV/r (once daily) + TDF/FTC
Integrase strand transfer inhibitor (INSTI)-based: RAL + TDF/FTC
†EFV should not be used during the first trimester of pregnancy, in women trying to conceive

or who are not using effective and consistent contraception.
‡ATV/r should not be used in patients who require >20 mg omeprazole equivalent per day.
Preferred Regimen for Pregnant Women: LPV/r (twice daily) + ZDV/3TC
Alternative Regimens (effective and tolerable but have potential disadvantages compared

with preferred regimens; however, an alternative regimen may be the best regimen for
some patients)

NNRTI-based: EFV + (ABC§ or ZDV)/3TC or NVP‖ + ZDV/3TC
PI-based: ATV/r + (ABC or ZDV)/3TC
FPV/r (once or twice daily) + either [(ABC or ZDV)/3TC] or TDF/FTC
LPV/r (once or twice daily) + either [(ABC or ZDV)/3TC] or TDF/FTC
§ABC should not be used in patients who test positive for HLA-B*5701; use with caution in

patients with high risk of cardiovascular disease or with pretreatment HIV RNA >100,000
copies/mL.

‖NVP should not be used in patients with moderate to severe hepatic impairment (Child-
Pugh B or C), or in women with pre-ARV CD4 count >250 cells/mm3 or men with pre-ARV
CD4 count >400 cells/mm3.

3TC = lamivudine; ABC = abacavir; ATV = atazanavir; DRV = darunavir; FPV = fosamprenavir;
FTC = emtricitabine; LPV = lopinavir; NVP = nevirapine; RAL = raltegravir; TDF = tenofovir;
ZDV =zidovudine (previously, AZT); /r = with ritonavir for pharmacokinetic boosting.

*Adapted from reference 27.
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long-term complications. In gener-
al, the first few weeks are the most
difficult. Subjective side effects
usually improve with time.

What other management
strategies should the physician
incorporate into HIV care?
With prolonged survival now pos-
sible (30), general preventive and
health maintenance strategies in
addition to immunizations are war-
ranted. These include smoking ces-
sation, control of hypertension and
hyperlipidemia, minimizing cardio-
vascular risk factors including regu-
lar exercise and a nutritious diet,
preventing obesity, evaluating 
at-risk patients for bone mineral
density, and screening for cancer
(cervical, breast, colon, prostate).

Besides antiretroviral therapy,
what other approaches are
appropriate for prevention and
treatment of opportunistic and
other infections?
Initiation and discontinuation of
prophylaxis for OIs are determined
by the absolute CD4 cell count.
HIV-infected individuals are 
vulnerable to some AIDS-defining
OIs, such as Pneumocystis pneumo-
nia and toxoplasmic encephalitis, as
their CD4 cell counts approach and
drop below 200 cells/mm3; as the
CD4 cell count drops below 75
cells/mm3, the risk extends to in-
clude OIs associated with end-
stage disease such as disseminated
Mycobacterium avium complex.
However, once a patient has a CD4
cell count increase with antiretrovi-
ral therapy above 200 cells/mm3

that is sustained for at least 3
months, primary prophylaxis as
well as long-term maintenance
therapy for various OIs can be 
safely discontinued (31).

Which immunizations are
indicated in patients with HIV
infection?
In addition to the routine vaccina-
tions recommended for all adults,
persons with HIV should receive

adhering to the regimen. CD4+
cell counts and plasma HIV-1
RNA level (“viral load”) are both
important prognostic indicators
and key means of monitoring pa-
tient health. They tell us different
things about the patient’s health
status and thus have complemen-
tary value. The viral load measures
how well HIV replication is being
suppressed; but “undetectable,” in
other words below the limit of de-
tection of the assay, does not
mean “cured” or “eradicated.” The
CD4+ cell count and percentage
reflects the restoration of immune
function that is measured by re-
covery of T-helper cells, but an in-
crease in CD4+ cells—even to
normal levels—does not indicate
complete restoration of immune
competence, as there are other
HIV-associated immune defects
that are harder to measure rou-
tinely. The CD4 percentage is a
better tool to monitor response in
the long run. because it is the di-
rectly measured value—the total
CD4 cell count is derived from
the concomitant CBC and can
vary widely with a given day’s
CBC and differential.

In general, asymptomatic persons
should have interval testing of mark-
ers (CD4 cell count, viral load) every
3–4 months (24). However, once the
patient has proven to have fully sup-
pressed viral loads, improving CD4
percentages and are otherwise clini-
cally stable, testing and visits every 6
months should be adequate. Safety
laboratory tests should be repeated at
similar intervals, depending on the
patient’s baseline values and comor-
bidities.

In patients who are symptomatic at
entry to care, monitoring certain
clinical parameters is useful and 
reassuring; in particular, weight
gain, energy level, resolution of mi-
nor skin problems and thrush, and
response of signs and symptoms.
All antiretroviral agents have the
potential for causing short- and
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How should clinicians counsel
patients with HIV infection to
decrease risk for transmitting the
infection?
At every visit, the physician
should ask about symptoms of
STDs and should rediscuss behav-
iors and strategies for risk reduc-
tion. Patients should be told not
to donate blood or plasma, and to
manage accidents in the home or
workplace that draw blood by
cleaning inanimate surfaces with
10% bleach solution and appropri-
ate cleansing of the wound with
soap and water. Intravenous drug
users should be taught to use 10%
bleach on all injection equipment
and not to reuse cotton or other
materials used as strainers. If
available, they should be instruct-
ed to use syringe exchange pro-
grams. All infected individuals
should use barrier protection—
male or female condoms—for sex;
abstinence is also an option for
some. Seronegative partners of in-
fected individuals should be rou-
tinely tested for HIV every 6–12
months and should be counseled
to seek immediate care if they de-
velop the symptoms of acute sero-
conversion, such as a mono- or
flu-like illness. Several recent
studies of antiretrovirals used for
preexposure prophylaxis by
seronegative persons have found a
reduced risk for HIV from their
sexual partners (32, 33). Adminis-
tration of triple-drug therapy for
4 weeks to health care and labora-
tory workers is recommended by
the CDC for near-risk exposures,
but there are limited data to 
support the use of postexposure
prophylaxis in risky sexual 
encounters (34). Pregnant HIV-
positive women should be coun-
seled about preventing mother-to-
child-transmission by taking
combination antiretroviral therapy
during the second and third
trimesters and during labor and
delivery, with prophylactic med-
ication given to the neonate for
the first 6 weeks of life. This 

vaccination for pneumococcal dis-
ease when they are initially diag-
nosed, as well as annual influenza
vaccinations (Box: Recommended
Immunizations for HIV-Infected
Adults).

Vaccination for hepatitis A and B
should be deferred until CD4 cell
counts are >350 cells/mm3, as im-
proved immune status is more
likely to result in a protective an-
tibody titer (31). If the patient has
no history of chickenpox or shin-
gles and is seronegative for Vari-
cella zoster virus, it would be 
prudent to administer the zoster
vaccine if the CD4 cell count is
250 cells/mm3 or higher. Ongoing
studies are evaluating whether 
administration of human papillo-
mavirus vaccine will affect the
course of that disease and protect
from cervical and anal carcinoma
(31).

Recommended Immunizations for
HIV-Infected Adults*
Pneumococcal vaccine (23-valent

polysaccharide): All patients at entry
to care; revaccinate when CD4>200 if
lower at baseline; booster dose in 5
years

Influenza vaccine (inactivated): All
patients, annually

Hepatitis A vaccine series: All MSM, in
patients with or at risk for chronic
hepatitis B and/or C infection such as
IDUs, in chronic liver disease†

Hepatitis B vaccine series: All
susceptible patients: check HBsAB
after 3rd dose and revaccinate as
needed (consider using double-dose)*

Human papillomavirus series: Studies
in HIV-infected men and women
ongoing

Varicella vaccine series: All susceptible
patients with CD4>250

Tetanus vaccine (Tdap): As for HIV-
negative adults every 10 years

Other vaccines: As indicated

*Adapted from reference 24.
†There is evidence that patients with

CD4 cell count >350 cells/ mm3 have
better responses to these vaccines. It is
reasonable to delay immunization if
patients have lower counts.
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approach has decreased vertical
transmission of HIV to less than
1% of babies born to infected
mothers (35, 36).

What are the special gynecologic
and obstetric considerations for
women diagnosed with HIV?
While a full discussion of HIV
disease in women is beyond the
scope of the current overview, the
special considerations in the man-
agement of this population are
important to understand. Gyneco-
logic problems are common and
cervical carcinoma is an AIDS-
defining condition, so a complete
gynecologic and obstetric history,
a comprehensive gynecologic as-
sessment at entry to care, and in-
terval examinations and Pap
smears are indicated. As pregnan-
cy does not accelerate the course
of HIV disease and vertical trans-
mission of HIV can be prevented,
the reproductive health needs of
seropositive women can be con-
sidered that same as those of un-
infected women. Those desiring to
become pregnant should avoid the
use of efavirenz for therapy be-
cause it is teratogenic (some clini-
cians avoid this agent in any
woman of childbearing potential
because women do not always
have control over their sexual 
activity). All pregnant women
should be co-managed with an

obstetrician experienced in HIV
disease and have regular intervals
of viral load testing throughout
the pregnancy; those with viral
loads above 1000 copies/mL ap-
proaching their due date should
deliver by cesarean section to re-
duce the risk for HIV transmis-
sion to the neonate (36).

When should an HIV specialist be
involved in ongoing management?
HIV specialist consultation should
be sought in the following situa-
tions: 1) late presentation and need
for expert guidance regarding pre-
vention, diagnosis, and manage-
ment of OIs; 2) baseline genotype
indicates acquisition of a resistant
strain of HIV; 3) virologic failure,
clinical deterioration, or presumed
antiretroviral toxicity that affects
quality of life, functioning, and/or
adherence; 4) concern for drug-to-
drug interactions that may require a
change of therapy; 5) the primary
provider is not comfortable with
the patient’s management; and 6)
when antiretroviral therapy is be-
gun during treatment of an acute
OI or other illness requiring hospi-
talization. Although a recent study
has shown benefit to starting anti-
retrovirals during therapy for an
acute OI, experience in managing
multiple potential drug interactions
and toxicities is required in this set-
ting (37). 

Treatment... Antiretroviral therapy is the cornerstone of HIV care and should be
initiated as soon as the patient understands what is involved and indicates readi-
ness. There are 4 preferred options for treatment and several alternatives, so indi-
vidualization of treatment is possible. Short- and long-term adverse effects
should be anticipated and managed proactively. Prophylaxis and treatment of op-
portunistic infections are integral parts of HIV care and are determined by the
CD4 cell count. With improved life-expectancy, health care maintenance and pre-
vention of common age- related illnesses, such as cardiovascular disease and dia-
betes, have become important. Immunization to prevent such infectious diseases
as influenza and pneumococcal pneumonia are essential in the HIV infected pa-
tient. HIV-infected women should not be discouraged from having children;
healthy pregnancies and prevention of mother-to-child transmission are highly
achievable.

CLINICAL BOTTOM LINE
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What do professional
organizations recommend
regarding the care of patients
with HIV infection?
There are a wealth of resources
from professional organizations,
such as the HIV Medicine Associ-
ation (HIVMA) of the Infectious
Diseases Society of America and
the American Association of HIV
Medicine AAHIVM. In 2009,
HIVMA issued primary care
guidelines for the management of
persons with HIV infection (24),
and the AAHIVM periodically
supplements its Fundamentals of
HIV Medicine textbook (40) with
updates (41). In addition, there are
numerous guidelines from the U.S.
Public Health Service, including
the CDC, listed below in the Tool
Kit. The recommendations con-
tained in this overview largely re-
flect these guidelines, with some
emendations by the author based
on clinical experience.

What measures do U.S. stake-
holders use to evaluate the quality
of care for patients with HIV
infection?
The National HIV/AIDS Strate-
gy of the United States, estab-
lished by President Obama to 
address the most important needs
for managing the U.S. HIV/AIDS
epidemic, has defined these key
goals: 1) reducing the number of
persons who become infected with
HIV, 2) increasing access to care
and optimizing health outcomes
for persons living with HIV, and
3) reducing HIV-related health
disparities (38).The federal
Health Resources Services Ad-
ministration has developed the
HIVQUAL-US program to facili-
tate quality improvement in HIV
care through the measurement of
key indicators. The goal is to use
these indicators to improve health
care outcomes. Quality indicators
have been described for the entire
range of HIV care areas (39).

Practice
Improvement
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THINGS YOU SHOULD
KNOW ABOUT HIV
INFECTION AND AIDS

What is HIV infection and how is it
different from AIDS?
• Human immunodeficiency virus (HIV) causes a

chronic, lifelong infection. HIV has a large range of
symptoms, from none at all in the early stages to
severe illness in the late stage when it is called the 
Acquired Immune Deficiency Syndrome (AIDS).

• AIDS typically occurs 8–10 years after HIV infection.

How does it cause disease?
• HIV infects a key cell in the immune system, called a

CD4 cell.
• Without treatment, the number of CD4 cells gradu-

ally decreases, damaging the immune system.
• When the CD4 cell count is less than 200 and the

immune system is severely damaged, people with
HIV can get sick from germs that do not cause ill-
ness in people with normal immune systems.

How is it spread?
• By sexual intercourse, whether you are a man or a

woman.
• By contact with infected blood.
• From an infected mother to her newborn baby.

Who gets HIV infection?
• Men who have sex with men.
• Heterosexual women.
• Heterosexual men.
• People who inject drugs and share injection equip-

ment.
• Newborns whose mothers have HIV and did not take

medications for HIV during pregnancy.

How do you know if you have HIV
infection?
• There are blood and saliva tests for HIV.
• The tests turn positive 2–12 weeks after infection.

How is it treated?
• A combination of 3 drugs keeps HIV from reproduc-

ing and helps restore the damaged immune system.
• The medications don’t cure HIV, so they must be tak-

en lifelong, like treatment for other chronic diseases
such as diabetes and high blood pressure.

• People with HIV/AIDS can live many years with
treatment and can lead normal lives.

For More Information
www.acponline.org/patients_families/pdfs/health/hiv.pdf
www.acpfoundation.org/hl/e_htips.htm
A patient handout on HIV/AIDS, including testing and treatment,

and a HEALTH TIPS brochure on treatment for HIV/AIDS.

www.niaid.nih.gov/topics/hivaids/Pages/Default.aspx
Detailed information on HIV/AIDS from the U.S. National

Institute on Allergy and Infectious Diseases.

www.aidsinfo.nih.gov/other/factsheet.aspx
Fact sheets, including “HIV and Its Treatment: What You Should

Know” and “Side Effects of Anti-HIV Medications,” in English
and Spanish, from AIDSinfo, a project of the U.S. Department
of Health and Human Services.
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1. A 28-year-old man is evaluated at a
community health center for a 10-day
history of sore throat, headache, fever,
anorexia, and muscle aches. Two days
ago, a rash developed on his trunk and
abdomen. He had been previously healthy
and has not had any contact with ill
persons. He has had multiple male and
female sexual partners and infrequently
uses condoms. He has been tested for
HIV infection several times, most recently
8 months ago; all results were negative. 

On physical examination, temperature is
38.6°C (101.4°F). There are several small
ulcers on the tongue and buccal mucosa
and cervical and supraclavicular
lymphadenopathy. A faint maculopapular
rash is present on the trunk and
abdomen. 

A rapid plasma reagin test is ordered.

Which of the following diagnostic studies
should also be done at this time?

A. CD4 cell count measurement
B. Epstein-Barr virus IgM measurement
C. HIV RNA viral load measurement
D. Skin biopsy

2. A 31-year-old female physician collects
blood for a blood culture. As she
attempts to transfer the blood to the
blood culture bottle, she sticks her left
index finger with the needle and sustains
a deep injury. She immediately washes
the area with soap and water and reports
to the employee health department. The
source of the blood is seropositive for
HIV and hepatitis C virus infection. The
source patient has HIV infection but has
never taken antiretroviral therapy. Six
months ago, his HIV viral RNA load was
26,000 copies/mL. Genotype testing
revealed wild-type virus. There are no
available data on his hepatitis C viral
load or hepatitis B viral status. 

The physician is not pregnant. She has
been immunized against hepatitis B.

Results of the physician’s baseline HIV
and hepatitis B and C virus serologies
and pregnancy test are pending. Also
pending are the source patient’s HIV and
hepatitis C viral loads and hepatitis B
serologies. 

In addition to counseling, which of the
following would be the most appropriate
next step in management?

A. Immediately begin interferon alfa-2b
and ribavirin

B. Immediately begin interferon alfa-2b,
ribavirin, and three antiretroviral
agents

C. Immediately begin three
antiretroviral agents

D. Immediately begin zidovudine
E. No additional measures are required

3. A 25-year-old pregnant woman at 25
weeks’ gestation undergoes a new-
patient evaluation. She has recently
diagnosed HIV infection and has never
taken antiretroviral therapy. Her current
CD4 cell count is 550/µL, and her HIV
RNA viral load is 20,000 copies/mL. She
takes no medications except for a daily
prenatal vitamin. 

Physical examination, including vital
signs, is normal.

Which of the following is the most
appropriate management of this patient?

A. Initiate zidovudine, lamivudine, and
lopinavir-ritonavir now

B. Initiate antiretroviral therapy when
CD4 cell count is <500/µL

C. Initiate zidovudine-lamivudine and
efavirenz now

D. Initiate zidovudine therapy at delivery

4. A 28-year-old man is evaluated for a
new lesion on his left leg that he noticed
2 weeks ago. The patient was diagnosed
with HIV infection 1 month ago. He is
asymptomatic and does not take
antiretroviral therapy or any other
medications. On physical examination,
the patient appears well; vital signs are
normal. There is a small, raised,
nontender, violaceous lesion on the left
lower extremity. The remainder of the
examination is normal. A stool specimen
is negative for occult blood. Laboratory
studies reveal the following: complete
blood count, normal; liver chemistry
panel, normal; renal function studies,
normal; CD4 cell count, 409/µL; HIV RNA
viral load, 15,000 copies/mL.

A chest radiograph is normal. A biopsy of
the lesion is obtained, results of which
confirm a diagnosis of Kaposi sarcoma.

Which of the following is the most
appropriate treatment at this time?

A. Begin chemotherapy
B. Begin highly active antiretroviral

therapy
C. Begin intralesional vinblastine

injections
D. Begin topical alitretinoin (9-cis-

retinoic acid)
E. Continue to monitor CD4 cell count

and HIV RNA viral load
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