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What began as a little-noticed report of five homosexual
men from Los Angeles with Pneumocystis carinii pneumonia
in the June 4, 1981, Centers for Disease Control newsletter
became an epidemic spanning the globe, killing millions,
and affecting the lives of tens of millions.1 Cases in homo-
sexual men, intravenous drug users, hemophiliacs, and
sexual partners of people in high-risk groups soon were
reported across the United States. Newly absent T-helper
cells seemed to be the common theme connecting these
disparate groups. Lack of normal immune function left
affected individuals vulnerable to opportunistic infections.

By 1984, human immunodeficiency virus (HIV) was
established as the cause of this progressive T-helper cell
destruction. Blood tests became widely available and 
presented the bad news that for every case of acquired
immunodeficiency syndrome (AIDS), there were thou-
sands of asymptomatic HIV-positive individuals who were
able to transmit the virus to others. By 1988, 90,000 indi-
viduals had been diagnosed with AIDS, of whom about
50,000 had died.2 By 1995, 500,000 had been diagnosed
with AIDS, of whom more than 50% had died.3

In 1996, newly identified protease inhibitors (PIs) and
precisely timed drug cocktails started to reverse symptoms
even in seriously ill patients. In 1996 the death rate in the
United States fell by 23% compared with that of 1995, and
it dropped another 40% in 1997.4 In this era of highly
active antiretroviral therapy (HAART), PIs in combination
with nucleoside reverse transcriptase inhibitors (nRTIs)
and nonnucleoside transcriptase inhibitors (NNRTIs) have
been able to reduce the amount of HIV in plasma to unde-
tectable levels in many patients and increase life
expectancy to 36 years in white men with HIV and 11 years
in those with AIDS.5 The combinations also seemed to pre-
vent the progression to AIDS. There were 6% fewer AIDS
cases in 1996, 15% fewer in 1997, and 25% fewer in 1998,
leading many experts to predict a relatively normal life
expectancy for those with HIV or AIDS.6 What once was a
virtual death sentence had become treatable. With new
breakthroughs in antiviral therapy and transmission 
prevention, hopes for a cure with a vaccine are now voiced
more frequently.

But to paraphrase Dickens, it has been the best of times
and the worst of times in our efforts to treat HIV infection
and AIDS. Because of economics (on average HAART costs
$17,000 per year), only Western nations have seen the ben-
efits. Unfortunately, AIDS-related illness is now the fourth
leading cause of death worldwide.7 An estimated 50 million
individuals have been infected, of whom 33 million are
still alive.8 By November 1999 estimates, 1600 babies are
born with HIV or are infected via consumption of breast
milk each day.9

A total of 19 of 20 new cases of seroconversion and AIDS
deaths occur in developing countries, with sub-Saharan
Africa (particularly Botswana, Namibia, and Zimbabwe)
being responsible for nearly 70% of the world’s HIV infec-
tions despite representing only 10% of the population.10 In
these regions, seroconversion is almost entirely a result of
heterosexual and mother-to-child transmission. In 1998
and 1999, 22 million and 23.3 million, respectively, of
those positive for HIV lived in this region, compared with
only 500,000 in Western Europe.11 Life expectancy in the
sub-Saharan region, which was 59 years in the 1990s, is
now expected to drop to 45 years by 2005 to 2010.12 By
2005, one of five workers in this part of the world will be
HIV positive.13

The nations of the former Soviet Union had a greater
than 30% increase in the number of HIV conversions in
1999 (estimated at 360,000), with the majority resulting
from intravenous drug use.14 In Moscow there were three
times the number of cases in the first 9 months of 1999 as
in all prior years combined.15 Other regions also have been
hard hit by this epidemic, with Asia now representing the
fastest growing seroconversion rate, heralding a potential
explosion in numbers.

The biggest problems continue to be poor access to
treatment (mostly because of cost), poor understanding of
basic sex education concepts, promiscuity among men
who are indifferent to potential heterosexual transmission,
and transmission to babies. In sub-Saharan Africa, more
women than men are now HIV positive, with African girls
ages 15 to 19 years five to six times more likely than boys
to be seropositive.16 This problem will cripple countries

Ch61-A03753  12/12/06  3:40 PM  Page 583



whose economies cannot match the resources of the
United States or Western Europe. In 1997, for example, the
United States spent $1 to $3 billion on HIV/AIDS-related
illnesses, whereas sub-Saharan Africa spent only $165 million
despite having almost 70% of the world’s cases. For these
countries the only viable option is a vaccine to prevent 
further transmission.

The dramatic improvements in life expectancy result-
ing from new drug combinations in the United States and
Western Europe have created other issues of concern.
Although less of a problem than in developing countries,
the cost of new combination therapies may reduce access
to treatment or encourage noncompliance. Adverse
events from multiple drug treatments and comorbidities,
such as increased susceptibility to opportunistic infec-
tions and some cancers, are greater concerns with
increased life expectancy. Increasing the pool of seropos-
itive individuals under treatment increases the potential
for transmitting the virus to noninfected individuals.
Failure to adhere to strict drug regimens substantially
increases the chance for mutation, resistance, and toler-
ance.17 Resistant strains can be passed on to others, as has
been documented in 80 newly infected individuals who
showed a 16.3% prevalence of HIV-1 variants with known
resistance-conferring genotypes to any retroviral agent.18

The presumption is that these cases represent transmis-
sion of treatment-resistant strains from previously treated
patients.

It has been estimated that an adherence rate of 95% is
necessary for optimal results.19 This level of patient compli-
ance is rarely achieved even in the best of situations.
Noncompliance rates may approach 30%, allowing for
more resistant HIV strains to emerge. Even if the cost was
far less than the current $1000 to $2000 per month, other
factors encourage incomplete dosing regimens. Multiple
drugs must be taken at fixed times, some with food and
some without, and side effects, such as malaise, nausea,
and vomiting, are common.

TREATMENT
Many hoped that HIV infections could be eradicated if
viral replication could be completely suppressed and
chronically infected cells could be allowed to die. Using
estimates of an infected cell’s half-life of 10 to 14 days, it
was suggested that eradication might be achievable in 2 to
3 years. These hopes dissipated in the face of newer data
indicating that low-level viral replication may occur even
with combination therapy at plasma HIV-ribonucleic acid
(RNA) levels below detection (<50 copies/ml).20

As of December 1999 the consensus regarding specific
antiretroviral therapy as reviewed by the International
AIDS Society-U.S.A. Panel is to use initial regimens of two
nRTIs and one PI, two nRTIs and one NNRTI, or two PIs
and two nRTIs.21 No definitive superiority of one regimen
over another has been noted. Early treatment is recom-
mended, but perceived benefits must be balanced against
long-term adverse events. Plasma HIV-RNA levels and
CD4+ counts are good predictors of outcome.

Current antivirals approved by the U.S. Food and Drug
Administration (FDA) include the following:22

■ nRTIs: Zidovudine (AZT, Retrovir), didanosine (Videx),
zalcitabine (Hivid), stavudine (Zerit), lamivudine (Epivir),
and abacavir (Ziagen).

■ NNRTIs: Nevirapine (Viramune), delavirdine (Rescriptor),
and efavirenz (Sustiva).

■ PIs: Saquinavir (Fortovase), ritonavir (Norvir), indinavir
(Crixivan), nelfinavir (Viracept), and amprenavir
(Agenerase).
HAART regimens have reduced HIV to undetectable 

levels in some patients, raising hopes of eradication, but
recent studies have shown a swift resurgence by HIV on
discontinuation with or without interleukin-2 (IL-2) added
to activate resting memory cells.23 In one study, 12 patients
received HAART for a mean of 20.8 months and 14 patients
received HAART for a mean of 20.1 months with IL-2 for a
mean of 39 months. CD4+ counts fell even before HIV
could be detected, demonstrating a continual low-level
“whittling away” of CD4+ even during HAART.

Despite these disappointments, further research has
opened doors for new approaches. Transactivator of tran-
scription (Tat) is a small HIV protein essential for both viral
replication and the progression of HIV.24 It increases the
transcription rate of viral mRNA by thousands (burst
effects), helping to produce full-length transcripts of HIV
genes. Tat can be excreted into plasma and enter other cells
to trigger immediate transcription of all viral genes. Tat
may be immunosuppressive as well by increasing suscepti-
bility of T cells to HIV infection and making them more
sensitive to apoptosis (programmed cell death). Individuals
with the highest levels of anti-Tat antibodies are among
those with the slowest disease progression.

Two other encouraging approaches include HIV-1 fusion
inhibitors25 and integrase inhibitors. HIV-1 fusion inhibitors
are designed to block infection by preventing HIV fusion
with host cells, thereby preventing insertion of viral
deoxyribonucleic acid (DNA). Integrase is an enzyme 
crucial for insertion of HIV genetic material into the host’s
own DNA. In January 2000, researchers announced that
two compounds, both diketo acids, blocked the enzyme’s
action in laboratory tests.26

VACCINE DEVELOPMENT
Traditional vaccine development typically involves the pro-
duction of a weakened or attenuated virus that is injected
into uninfected hosts to produce an immune response in
hopes that, with subsequent exposure, immunological
memory will bolster defenses. Unfortunately, traditional
approaches have not worked well in HIV prevention. HIV
has proved to be a formidable foe to vaccine research. It
weakens host antibody responses and makes the cells it
inhabits less noticeable to immunological surveillance by
constantly changing the structure of peptide antigens
(spikes) by which cytotoxic T cells recognize infected cells.27

These spikes also can be shed into circulation, much like
countermeasures released by planes or submarines to attract
missiles.
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The inherent limitations of current antiretroviral therapy
underscore the need to develop effective vaccines, the
most feasible and economical way of halting the worldwide
epidemic. Several different vaccine strategies have been
tested, largely in animals. These strategies include subunit
vaccines, inactivated virus vaccines, attenuated live-virus
vaccines, and DNA vaccines. Unfortunately, none of the
vaccines tested has shown a significant effect on patients’
conditions, CD4+ T cell counts, or HIV burden in the
blood.28 Because of the obvious concerns of transmission
with some vaccines, the Joint United Nations Programme
on HIV/AIDS (UNAIDS) has published recommendations
on ethical guidelines for vaccine research.29

A group of prostitutes in Kenya that was thought to be
immune to HIV despite numerous exposures (from which
an antibody was developed) has now become infected.30

This unfortunate turn of events has raised concerns that
immunity may be reliant on continued exposure and any
vaccine developed would have to be given repeatedly, 
certainly not a feasible approach for mass prevention 
programs. To help coordinate international cooperation on
HIV vaccine development, the World Health Organization
(WHO) and UNAIDS have created a new initiative (HIV
Vaccine Initiative) to provide an independent forum for all
researchers on HIV vaccines to collaborate.31

DISCRIMINATION
Although all 50 states offer some disability protection, dis-
crimination against persons with HIV continues to be a
major issue. Two significant disability discrimination
statutes—the Vocational Rehabilitation Act of 197332 and
the Americans with Disabilities Act of 1990 (ADA)33—
continue to be enforced at the federal level. The ADA bars
discrimination in employment,34 government-provided
services,35 and public accommodations.36 It applies to state
and local governments, and employment provisions cover
private employers with 15 or more employees.37 Although
the ADA does not specifically include HIV seropositivity, the
U.S. Supreme Court has determined that it is a disability,
even if the patient does not yet exhibit symptoms of AIDS.38

Protection from discrimination in insurance remains a
great concern for HIV-positive individuals, for whom access
to costly treatment regimens may become a life-or-death
issue. Most of the legal developments that concern the
financing of AIDS care involve efforts by insurers to limit or
escape liability, as well as efforts by persons afflicted by
AIDS to obtain coverage to which they feel entitled under
their insurance plan. Although the ADA prohibits discrimi-
nation in employer-based health insurance,39 it does allow
decisions on underwriting to be based on actuarial risk.40 Of
course, the employer must show that it provides a bona fide
insurance plan and demonstrate that the plan is not a 
“subterfuge” for disability discrimination.41

TESTING
The first tests for HIV antibody—enzyme immunosorbent
assay (EIA) and Western blot (WB)—were developed in 1985.42

With their development, calls for mandatory testing 
surfaced. But it was clear that, even ignoring the huge cost,
mandatory universal testing was not a viable option. 
As with all diagnostic testing, the sensitivity and specificity
of the test (rate of false-negative and false-positive results)
must be considered. Without 100% accuracy, the emo-
tional harm to individuals testing falsely positive and the
false sense of security given those testing falsely negative
outweigh any potential benefits to society. In addition, 
the period between infection and detectable antibody
development (now about 25 days) increases potential for
false- negative results.43 Voluntary testing programs
designed to encourage testing by preventing discrimina-
tion through strict confidentiality provisions and to decrease
the spread of disease through awareness of HIV status and
education regarding appropriate safety measures continue
to be the primary testing emphasis.

Because of recent sales of home HIV tests claiming to be
approved by the WHO or FDA, the FDA and Federal Trade
Commission (FTC) have sent warning letters to numerous
companies.44 The WHO does not license or approve HIV
test kits, and the FDA has not approved any home-use 
test kit. Other than the standard tests, a rapid test (5 to 
30 minutes) with sensitivity and specificity as good as EIA
is the only one licensed by the FDA.45 Saliva tests are being
developed and may be available soon.

HIV transmission during medical procedures almost
exclusively has been from infected patient to health care
worker.46 Prospective studies of health care workers esti-
mate the average risk of transmission after a percutaneous
exposure to HIV-infected blood is about 0.3% and after
mucous membrane exposure, 0.9%.47 The risk after skin
exposure is probably less than that for mucous membrane
exposure, but no data are available to better quantify the
number. As of June 1997 the Centers for Disease Control
and Prevention (CDC) had received 52 reports of health
care workers in the United States with documented 
seroconversion after occupational exposure, and an addi-
tional 114 episodes were considered possible occupation
transmissions.48 Of the 52 documented episodes, 47 were
exposed to HIV-infected blood, 1 to bloody body fluids, 
1 to an unspecified body fluid, and 3 to concentrated virus
in a laboratory setting. A total of 45 exposures were the
result of needle punctures (41) or cuts with a broken glass
vial (2) or other sharps (3) and 5 were mucocutaneous.

The well-recognized occupational risk has prompted the
CDC to issue recommendations for postexposure prophy-
laxis (PEP) that include a basic 4-week regimen of two
drugs (zidovudine and lamivudine) for most exposures and
an expanded regimen including a PI (indinavir or nelfi-
navir) for exposures that pose an increased risk of transmis-
sion or where resistance to an nRTI is suspected. PEP’s
efficacy in reducing seroconversion has support in both
animal and human studies, with some studies showing up
to an 80% reduction.49 Postexposure health care workers
need not modify patient care responsibilities to prevent
transmission to patients based solely on the exposure.50 If
seroconversion occurs despite PEP, the health care worker’s
work status should be evaluated according to published
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recommendations. (The 1991 CDC guidelines suggest that
an expert committee could restrict a health care worker
from performing “exposure prone” procedures.51)

Despite the widely acknowledged low risk of transmis-
sion to patients from seropositive health care workers,
courts have frequently upheld the decision to restrict the
practice of seropositive health care workers.52 In cases
where HIV-infected health care workers have been pre-
vented from continuing their occupations, the courts have
held that the risk of harm to others must be “significant.”53

To evaluate the significance of the risk, four factors must be
considered: (1) the nature of the risk, (2) the duration of
the risk, (3) the severity of the risk, and (4) the probability
that the disease will be transmitted.54

STATISTICS AND PRIVACY ISSUES
New federal guidelines published by the CDC for tracking
HIV cases have raised concerns about the privacy of the
patient health care records.55 Some fear that individuals
may become more afraid of being tested or that current
patients may fear losing health insurance or employ-
ment.56 The guidelines instruct states to track the number
of cases and to attach the patient’s name or some other
identifying code to each case.57

Confidentiality is important if voluntary testing 
programs are to succeed. At the federal level, surveillance
data are protected by several statutes and by removal of
names and encryption of data transmitted to the CDC.58 In
addition, receipt of federal funding for state surveillance
activities requires that states show an ability to guarantee
security and confidentiality of reports. All states and many
localities have legal safeguards for confidentiality of 
government-held health data that provide greater protec-
tion than laws protecting information held by private
health care providers.59 However, because the degree of
protection varies from state to state, in some cases being
somewhat minimal, the Model State Public Health Privacy
Act60 was developed at Georgetown University and, if
enacted by states, would ensure greater confidentiality of
surveillance data.

Since 1985, following CDC recommendations,61 many
states have implemented HIV case reporting as part of their
comprehensive HIV/AIDS surveillance programs. As of
November 1, 1999, 34 states and the Virgin Islands had
done so using a confidential system for name-based case
reporting for both HIV infection and AIDS.62 Four states
(Illinois, Maine, Maryland, and Massachusetts), the District
of Columbia, and Puerto Rico use a coded identifier rather
than the patient’s name.63 Washington state reports by
patient name to enable public health follow-up and 
converts the name to codes after services and referrals are
offered.64 In most other states, HIV case reporting is under
consideration, or laws, rules, or regulations enabling HIV
surveillance should be implemented soon.

In contrast, the Department of Health and Human
Services (DHHS) proposed regulations in late 1999 that aim
to protect patients’ electronic medical records by imposing
federal regulations that would apply in any state with less

protective measures for patients’ electronic medical
records.65 Federal regulation would be a new approach
because health care organizations have traditionally dealt
primarily, if not exclusively, with the varying regulations
of each state.66 Under the new regulations, electronic (but
not paper) medical records could be obtained only via a
search warrant, subpoena, or other legal authorization
without the patient’s consent.67 Similar protection for 
nonelectronic medical records would require passage of
additional legislation.68

“SAFE NEEDLE” REGULATIONS
Intravenous drug use can be linked to nearly one of three
AIDS cases and approximately half of all hepatitis C cases
in the United States.69 However, many states restrict the
possession and distribution of hypodermic needles to
health care workers and those who have a prescription for
such devices, often on the grounds that to do otherwise
would imply that drug use is acceptable.70 Individuals 
and organizations that want to distribute clean needles to
intravenous drug users to combat the spread of HIV often
experience legal barriers, including criminal prosecution,
that prevent them from doing so.71 To address these 
concerns, the American Medical Association, the American
Pharmaceutical Association, the Association of State and
Territorial Health Officials, the National Association of
Boards of Pharmacy, and the National Alliance of State and
Territorial AIDS Directors have jointly urged states to 
coordinate efforts across professional disciplines and
reduce regulatory barriers to improve access to sterile
syringes and needles.72

In areas that allow some form of needle distribution to
drug users, some groups have found innovative ways to
operate. One Chicago organization, the Chicago Recovery
Alliance, has instituted a paging system in which a drug
user can call a pager number to obtain sterile syringes and
blood testing.73 Chicago Recovery Alliance is one of only
two organizations approved under Illinois law to distribute
needles to drug users and is not publicly funded, except for
purposes of providing drug counseling.74

Approximately 600,000 to 800,000 health care workers
suffer accidental needle injuries each year.75 Health care
workers often handle a patient’s blood products without
knowing the patient’s HIV status. Even if the health care
worker knows that the patient is HIV-positive, under a
1998 Supreme Court ruling, the patient cannot legally be
denied health services for that reason alone.76 To help pro-
tect health care workers from the risk of accidental injury
and HIV infection by needles used in the treatment of
patients, some state legislatures have recently begun imple-
menting or considering legislation requiring the use of
retractable needles.77 California has already passed such
laws, and at least 21 other states and the District of Columbia
are considering similar legislation.78 The Occupational
Safety and Health Administration (OSHA)79 and the 
CDC80 also advocate the use of retractable needles by 
medical employers to reduce the number of needle-related
injuries.
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AIDS RESEARCH INVOLVING
PRISON INMATES
Interest is developing in the medical community to
expand AIDS research among prison inmates.81 Despite
more than a 50% drop in the number of AIDS cases in U.S.
prisons from 1995 to 1997,82 the rate of HIV infection
among prisoners is still more than five times higher than
that of the general population.83 A study at Canadian cor-
rectional facilities involving face-to-face interviews in 439
men and 158 women in 1996 and 1997 points to high-risk
behaviors as the reason for the prevalence of seropositivity,
especially injection drug use and sexual behavior.84 Nearly
one third of the inmates had injected drugs in the year pre-
ceding their current sentence. Among those sexually
active, more than half had two or more sex partners before
being incarcerated and the majority rarely used condoms.

A team at the Brown University HIV/Prison Project has
developed preliminary guidelines for clinical tests involv-
ing prison inmates.85 The idea has been met with some
strong resistance because of abuses that occurred in inmate
research programs during the 1950s and because some
states simply outlaw inmate research altogether.86

Advocates say the research is needed to help find treat-
ments for AIDS and also to allow inmates access to cutting-
edge treatments.87 Administratively, such programs may be
aided by a January 2000 U.S. Supreme Court decision. The
court declined to review, and thus left standing, an
Eleventh Circuit Court decision that allows inmates with
HIV to be segregated from the rest of the prison popula-
tion.88 However, the primary concern in any research pro-
gram, whether or not involving prisoners, is that it be
conducted in a medically ethical manner.89

MEDICAL USE OF MARIJUANA
TO TREAT AIDS-RELATED
SYMPTOMS
Despite warnings from a recent study that support what
many have long suspected, that smoking marijuana
increases the risk of cancer almost as much as smoking
tobacco,90 laws have been approved in at least six states to
allow the use of marijuana by seriously ill patients, includ-
ing AIDS patients, to alleviate pain and other symptoms of
disease.91 Some AIDS patients report significant relief of
pain and other AIDS-related symptoms from smoking mar-
ijuana—relief that they allegedly cannot obtain from tak-
ing dronabinol (Marinol) or other treatments.92 Although
some states now recognize that marijuana has some 
legitimate medical use, the federal government shows no
signs of changing its position against the widespread use of 
marijuana for medical purposes.93 The Justice Department
is currently challenging the medical marijuana laws in five
states,94 and possession and distribution of marijuana
remain federal crimes, outside of an approved federal trial
program. The U.S. Attorney General also is challenging 
a federal Ninth Circuit Court of Appeals ruling that would
allow a defense of “medical necessity”—a criminal act done

to prevent more serious harm—as a defense to violating
the federal laws prohibiting the possession of marijuana.95

The implication of the court’s decision is that the medical
need to treat patient symptoms in certain cases by prescrib-
ing marijuana may be a “lesser evil” than the violation of
laws against the possession and distribution of marijuana.

CONCLUSION
Medicine has come a long way in the ability to treat AIDS
and HIV-related infections. New antiretroviral treatments
have erased what was once a virtual death sentence.
Unfortunately, the epidemic is rapidly accelerating in non-
industrialized nations that do not have the resources to
cope with the problem. Vaccine research, although prom-
ising, offers only a hope for a future solution.

As more has been learned about HIV/AIDS and the
infection has become treatable and is more often the result
of intravenous drug use and heterosexual or mother-to-
fetus transmission, the fear and hysteria bred by misunder-
standing have slowly been replaced by reason and
thoughtful concern over how to reduce transmission.
Issues of discrimination seem to have shifted more to con-
cerns over privacy of information and maintenance of
insurance and medical treatment, but the longer life
expectancy resulting from more aggressive treatment regi-
mens provides more opportunities for individuals to suffer
discrimination of some type. There is still much to do, but
desperation has given way to hope—hope for a cure, hope
for a vaccine, and hope for greater understanding of and
compassion and respect for individuals coping with HIV
infection.
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