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In the United States, the incidence of HIV-

associated opportunistic infections (OIs)

has decreased dramatically. The trend ob-

served in the Centers for Disease Control

and Prevention (CDC)-sponsored HIV

Outpatient Study—a prospective, obser-

vational cohort study involving 18500

HIV-infected persons in 9 US cities who

have received routine outpatient care (fig-

ure 1)—is typical of trends seen in many

other clinical and research cohorts and

medical practices. These reductions have

resulted, in part, from improvements in

and the diffusion of effective OI prophy-

laxis, but most importantly, they have re-

sulted from the advent of combination an-

tiretroviral therapy. It is not uncommon

now for some medical residents and in-

fectious diseases fellows to have never seen

a case of cytomegalovirus retinitis or cryp-

tosporidial diarrhea in an HIV-infected

patient. As antiretroviral therapy becomes

simpler, more potent, and less toxic, and

as our clinical concerns focus increasingly

on the growing number of non–HIV-as-

sociated complications of HIV infection,

we might be falsely reassured that OIs are

soon to become a thing of the past.

OIs are here to stay, and they will con-

tinue to demand our attention for the

foreseeable future. What has changed is

the location in the health care system

where clinicians now encounter them. Be-

fore effective combination antiretroviral

therapy became available, OIs were com-

mon among HIV-infected persons receiv-

ing outpatient care. Today, the patients in

the waiting rooms of many HIV clinics

are often doing well with regard to the

management of their infection. They ex-

perience conditions that are more typical

of what would be encountered in a general

internal medicine practice or that are re-

lated to chronic coinfections, such as hep-

atitis B and C virus coinfection. So where

do OIs now occur in the United States?

They occur among patients who are un-

aware that they have HIV infection who

present for emergency or urgent care with

an OI as the initial indicator of late-stage

disease; among patients who, despite

awareness of their HIV infection status,

remain unlinked to care or, if receiving

care, do not take or are unable to take

antiretroviral therapy because of psycho-

social or economic factors; and among pa-

tients who are receiving care and who, de-

spite receiving antiretroviral therapy, do

not attain adequate virologic and immu-

nologic response because of poor adher-

ence to therapy, extensive antiretroviral re-

sistance, or unexplained biological factors.

Finally, they continue to occur among pa-

tients for whom who we fail to initiate or

reinitiate prophylaxis when such is indi-

cated by the patients’ CD4 cell counts.

Thus, although many reports have doc-

umented longer durations of survival and

shifts in the burden of disease toward

more-chronic, HIV-unrelated medical

conditions, OIs remain a leading cause of

hospitalization and death among HIV-

infected persons [1–5].

Clinicians caring for HIV-infected pa-

tients must remain knowledgeable about

optimal strategies for prevention and

management of OIs to provide compre-

hensive, high-quality care. Later this year,

the CDC’s Morbidity and Mortality Weekly

Report will publish the “Guidelines for

Prevention and Treatment of Opportu-

nistic Infections (OIs) Among HIV-

Infected Adults and Adolescents.” These

guidelines were released online in draft

form on 18 June 2008, and they both up-

date and combine into one document the

previously separate guidelines for preven-

tion and for treatment of OIs published

in 2002 and 2004 [6], respectively. The

guidelines are jointly authored by the Na-

tional Institutes of Health, the CDC, and

the HIV Medical Association of the In-

fectious Diseases Society of America and
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Figure 1. Incidences of first AIDS-defining opportunistic infection, according to year, among all patients in care, HIV Outpatient Study, 1994–2007
(Centers for Disease Control and Prevention, unpublished data; courtesy of R. Baker and K. Buchacz).

include the voluntary contribution of

1140 content-area experts. The genesis for

these guidelines was the publication of 2

reports in Morbidity and Mortality Weekly

Report in 1989 and 1993 that disseminated

recommendations for prophylaxis against

Pneumocystis jiroveci (formerly carinii)

pneumonia [7] and Mycobacterium avium

complex infection [8], respectively. In

1995, the first version of the present doc-

ument that was expanded to encompass

all HIV-related OIs was published in Mor-

bidity and Mortality Weekly Report [9]. Re-

visions were published in 1997, 1999, and

2002 [10–12] and were reproduced, in

whole or in part, in Clinical Infectious Dis-

eases, Annals of Internal Medicine, and

American Family Physician; accompanying

editorials appeared in JAMA. These guide-

lines will remain an essential resource for

HIV care providers in 2009. During the

period from 18 June 2008 through 31 Oc-

tober 2008, they were downloaded

1900,000 times (R. Heier, AIDSinfo; per-

sonal communication). When printed,

these guidelines will be the largest docu-

ment ever disseminated by Morbidity and

Mortality Weekly Report.

The 2008 revision contains a number

of notable changes and updates. There is

more emphasis placed on the importance

of effective antiretroviral therapy for pre-

vention and treatment of OIs, especially

for OIs for which specific chemoprophy-

laxis and treatment do not exist. Each

chapter is arranged according to a uniform

order of subsections: “Epidemiology,”

“Clinical Manifestations,” “Diagnosis,”

“Preventing Exposure,” “Preventing Dis-

ease,” “Treatment of Disease,” “Monitor-

ing and Adverse Events,” “Management of

Treatment Failure,” “Preventing Recur-

rence,” “Discontinuing Secondary Pro-

phylaxis,” and “Special Considerations

During Pregnancy.” Of note, the subsec-

tion on monitoring and adverse events has

been updated to contain additional ma-

terial on the diagnosis and management

of immune reconstitution inflammatory

syndromes relevant to each OI. The chap-

ter about tuberculosis now includes in-

formation on IFN-g release assays for the

detection of latent Mycobacterium tuber-

culosis infection. The drug interaction ta-

bles have been updated to reflect the most

recently available data, a new chapter has

been added on hepatitis B virus infection,

and malaria has been added to the chapter

about OIs of geographic interest (i.e., OIs

that may be acquired abroad and affect

persons receiving care in the United

States).

The future of OI prevention and treat-

ment will remain challenging. In the era

of HAART, the proportion of persons with

an AIDS-defining condition or a CD4 cell

count !200 cells/mm3 at the time at which

HIV infection is diagnosed has been 25%–

50% in selected rural and urban jurisdic-

tions from which data have been reported

[13–18]. For health care centers with avail-

able prospective data, the numbers do not

appear to be improving, and a report from

an inner-city, urban HIV-specialty clinic

noted that the median CD4 cell count at

presentation for care has been decreasing

[19]. Although these data are consistent

with the effects of delayed testing and en-

try to care, the possibility that these

changes may also reflect increasing viru-

lence among circulating strains of HIV as

the epidemic matures cannot be ruled out

[20, 21].

Whatever the underlying cause, reduc-

ing the number of late-stage diagnoses of

HIV infection through earlier and more-

widespread testing could substantially re-

duce the burden of OIs. However, during

2001–2006, the rates of HIV testing in the

United States remained unacceptably low
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and flat: ∼40% of surveyed adults aged

18–64 years had ever been tested, and

!25% of adults at risk of acquiring HIV

infection had been tested in the preceding

12 months [22]. Since 2006, the CDC has

endorsed efforts to rapidly increase the

rate of HIV testing by streamlining the

consent process, expanding opt-out test-

ing to all health care settings, and screen-

ing persons at high risk of acquiring HIV

infection annually [23]. Effective pro-

grams must be identified and established

to link and retain persons in care as early

as possible after infection has occurred.

Improved diagnostic methods and treat-

ments for OIs are still needed, and the

efficacy of some existing vaccines (e.g.,

herpes zoster and human papillomavirus

vaccines) in preventing OI remains un-

known and deserves additional research.

Because the number of persons living with

HIV infection in the United States con-

tinues to increase, and as clinicians knowl-

edgeable about the treatment of preven-

tion of OIs age and retire, pressure mounts

on our health care education and training

programs to sustain an adequate number

of health care providers who are compe-

tent in the management of HIV-associated

OIs. The incidence of OI may be decreas-

ing, but OIs are not gone, and the need

for timely, evidence-based guidelines to

maximize prevention strategies and to

promptly recognize, accurately diagnose,

and properly treat and manage OIs

remains.
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