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Introduction

“The drama of AIDS threatens not just some natimnsocieties, but the whole of humanity. It
knows no frontiers of geography, race, age or damadition (calling) for a supreme effort of
international cooperation on the part of governmehé world medical and scientific community
and all those who exercise influence in developisgnse of more responsibility in society.”
Pope John Paul I, Visit to Tanzania, 1990

In the 1980’s, Acquired Immunodeficiency SyndromA&S) hit the world by storm.
Due to the social stigma associated with AIDS (hyasexual orientation) at that time, research
and funds were not considered a priority for tmeeeging disease. However, a breakthrough
came in 1983 with the discovery of the pathogeh¢hases AIDS, Human Immunodeficiency
Virus (HIV) accredited to both Dr. Robert Gallorefitor of the National Cancer Institute in the
United States of America, and Dr. Luc Montagnieading virologist from the Pasteur Institute
in France. AIDS occurs as the result of deteriorabf the immune system due to HIV

infection, which can remain dormant within the patifor many years.

HIV/AIDS has not left any country untouched. THisease, through either contracting
the virus or knowing a friend or family member witte disease, has affected millions of people
throughout the world. Due to the virus’ globaltdizution and lack of a vaccine or cure research
has become a hot topic. Today two first world ¢des contribute to the ongoing field of
HIV/AIDS research, France and the U.S., but HIM atmajor health concern. These two
countries have very different social and politi@aénues, such as healthcare, in combating this
virus within their respective borders. By explagyitne policies, systems, and social stigmas
governing HIV/AIDS treatment between France andUtf., one can see how each country has

managed to respond to the AIDS epidemic.



Background

Before understanding how the treatment is effeaive if the system for treatment
works, it is necessary to know more about the vitsedf, the history of HIV/AIDS in both
France and the U.S., and history of HIV/AIDS trearta With this background knowledge, it
will be easy to comprehend the efficacy and/or f@mis of the current treatment in these two

countries and apply the best approach to thoseladkoa system of treatment.

Human Immunodeficiency Virus (HIV)

HIV is a retrovirus in the familjRetroviridag and contains dual single-stranded
ribonucleic acid (RNA) genomes that replicate tlgtoa deoxyribonucleic acid (DNA)
intermediate using reverse transcriptase (RT). HIM a subcategory known as lentivirus, or
slow virus (Matthews, 2003). In general, the cewsinfection with lentiviruses is
characterized by a long interval between infeciod the onset of symptoms, averaging about
seven to eight years (Matthews, 2003).

Although the virus was not discovered until thdyea®80'’s, there are reports that show
HIV infecting humans in central Africa in the 1d850’s, or even as far back as the 1930’s
(Prescott et al., 2005). Researchers believaHhais the result of a zoonotic transfer from
African monkeys to humans. Genomic evidence frastudy conducted by Dr. Beatrice Hahn
and colleagues in 1999 reveals that the Simian Inmdeficiency Virus (SIV) found in
chimpanzees in West Africa is genetically rela@ditV-1 (Doepel, 1999). The current belief
among researchers as to the first human contractiblV is through exposure to infected

chimpanzee blood while hunting bush meat (Doe@99).



AIDS is caused by two distinct, but related, visigdlV-1 and HIV-2. HIV-1 is more
prevalent in the world than HIV-2 and contains éhkaown subgroups. Group M (major) is the
predominant form of HIV-1, group N (new) was diseosd in Cameroon in 1998 and is
extremely rare, and the last subtype, Group Oi@ik restricted to west-central Africa (Noble,
2008).

While HIV-1 is genetically related to SIV from chpanzees, SIV from sooty mangabeys
is similar to HIV-2. This subtype of HIV is predamantly found in West Africa, closely
associated with the habitat of the sooty mangalfelyauss et al., 2008). For patients with HIV-
2, immunodeficiency seems to develop more slowtytarbe milder compared with persons
infected with HIV-1 (CDC, 2007). There is no cutrevay to test the viral loaaf patients with
HIV-2 (Cichoki, 2007). Because HIV-2 has preserdaddr lower public health concern than

HIV-1, this thesis will focus on AIDS caused by HIV

Structure of HIV-1

There are two copies of the single-stranded RiMA in the core, along with RT (seen in
orange of Figure 1) and integrase (Prescott e2@05). RT is important in converting the
single-stranded RNA genome into a DNA intermediaitde integrase is involved in integrating
the viral DNA into the host genome in the nucleesutting in the provirus form of the genome

(Strauss et al., 2008).

YThe number of viral particles in a sample of bigtasma. HIV viral load is increasingly employedsasurrogate
marker for disease progression (Bio-online, 2005).
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Figure 2. Structure of HIV-1 genome (Yale Universiy, 1998)

HIV-1 needs four genes in order to properly functgag eny, pro, andpol. Gag
(group-specific antigens) codes for proteins thakenup the structural core of the viron. Also
located in the core, the nucleocapsid is comprigddur proteins, p25 (capsid protein), p17
(matrix protein), p9, and p7 that surround the RN&av (envelope) codes for glycoproteins gp
120 and gp41 found on the surface of the viral Epee(Strauss et al. 2008). The two other
genes ar@ro, which codes for the protease responsible fovatgathegag/pol complex to
produce mature proteins, apdl, needed to encode for the RT, integrase and RNgS¢rauss
et al., 2008). After replication of the RNA genomw double-stranded DNA, both ends contain
a sequence known as long terminal repeat (LTR)s 3éguence acts as a switch to control the
production of new viruses and can be triggeredroyes from either HIV or the host cell
(Matthews, 2003). Accessory proteins (Vif, Vprt,TRev,Vpu, and Nef) are also expressed in
the viral genomeVif codes for the viral infectivity factor, needed fbe spread in macrophages,
andvpr augments replicationTatis required for replicatiomgv regulates splicing/RNA

transportypu helps virion assembly and release from host &4 T-helper cells), andef



down regulates CD4T-helper cells. The T-helper cells are key playeisoth cell-mediated and
humoral immune response (Strauss et al., 2008).

The virus is coated by gp 120 and gp41, which itatd entry into the host cell. Gp 120
protrudes from the viral envelope and is a surfacgein, while gp 41 is a transmembrane

protein, embedded in the lipid membrane (FigurBtRauss et al., 2008).

_ Lipid
" Membrane

Figure 2: Structure of HIV-1 (National Institute of
Allergies and Infectious Disease, 2007)

Replication Cycle

Like every virus, HIV needs a host to surviveislan obligate parasite because it cannot
replicate or reproduce on its own (Strauss eR80D8). HIV uses the host cell's machinery to go
through transcription (DNA-directed RNA synthessd translation (RNA-directed protein
synthesis), in order to make progeny (daughtes)kellhe virus attacks the immune system,
slowly decreasing the number of CDRB-helper cells as the infection progresses. TDhelper
cells specifically express the CD4 receptor thal g of the virion targets (Prescott et al.,

2005).
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Figure 3: HIV Replication Cycle in Host Cell (Weiss 2001)

Gp41 fuses viral and host cell membranes togethéiriging the CD24 receptor (host
cell) to gp 120 (virus). A co-receptor is also adee for fusion, either CXCR4 found on T-helper
cells, or CCR5 found on dendritic or macrophagésdéligure 3). Once the viral RNA is in the
interior of the newly infected cell, reverse tramsion of the RNA begins, with RT. The
double-stranded DNA product is then transporteithéonucleus where it is integrated into the
host genome with the aid of the viral enzyme iraegr The form of HIV embedded in the host
genome containing the viral DNA is termed a progi(Brescott et al., 2005). The virus can now

be replicated, using the host cell’s transcrippoocess (Figure 3).



Messenger RNAs (mRNA), including the full-lengthngenic RNA, are produced, and
then transported from the nucleus to the cytoplabnthe cytoplasm, translation occurs,
producing new viral proteins and enzymes (Matth&083). Assembly of the virions follows,
and the newly packed, newly replicated virionsragly to exit the cell. The virus buds and is
ejected outside the cell, furthering infection.rafibudding is the process in which a newly
replicated virus is ejected from the host cellearsh of new host cells to infect (Prescott et al.,

2005).
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Figure 4: Course of HIV-1 Infection (BiotechnologyEncyclopedia, 2005)
What will be described in this section is the sauof infection with no interference from
antiretroviral treatments. With the antiretrovita@atment, which prolongs the infection process
by interrupting the viral processes in the host tieé time of infection is different. There are

four distinct stages of HIV infection (Figure 4}he first stage is known as primary HIV



infection and lasts anywhere from two to eight weeRuring this stage, the virus infects a
CD4" T-helper cell, dendritic cell, or macrophage. Tival load of HIV is extremely high,
around 18copies/ml, and the host cells infected are dyiegding to a decrease in CDF-
helper cells. However, the host's immune systemmtéi@ff the initial infection. By week twelve,
the levels of CD4T-helper cells begin to increase, as the copiesfHllV decrease and remain
around 16(Figure 4).

The next stage is the subclinical infection, alsowkn as the asymptomatic stage, and can
last on average seven to eight years (Figure Agrélare no symptoms of infection, and the
virus levels are low, but one can still be testadHIV during this stage. Even though the
immune system fought off the primary infection, theus remains in the lymph nodes,
replicating and inducing swollen lymph nodes (Poéset al., 2005).

Pre-AIDS is the third stage of infection. Thisg&as predominant for a couple of years
(Figure 4). The virus leaves the lymph nodes, rerttee blood stream, and infects more CD4
helper cells. Only mild symptoms present themeselguch as fever, diarrhea, and weight loss
(Prescott et al., 2005). However, the immune syssenot working properly, and one can
become susceptible to opportunistic infectionshsagcertain bacterial infections, Kaposi’'s
sarcoma, cytomegalovirus (CMV), aRdeumocystis carin{iStrauss et al., 2008).

The fourth and final stage of infection is AIDShi3 is defined by having less than 200
CD4" T- cells/pl of blood. An AIDS patient continugsdontract opportunistic infections
because of the malfunctioning immune system, amohally dies from these infections, which a
healthy immune system would normally fight off. d occurs around ten years after initial
infection, when it goes untreated. Throughoutall stages, the patient is able to transmit HIV

to another person.



Transmission

HIV is a blood-borne pathogen and can be transthitly bodily fluids, including blood,
semen, and breast milk. There are several waysddiVbe transmitted from one person to
another. The ways one can become infected with &t&/exchange of bodily fluids through
sexual contact with an infected person, sharingliesésyringes (occurring mostly with drug
users), and through blood transfusions contaimiferted blood. Another common way HIV is
transmitted is from mother to baby, during labod &reast feeding. There are myths concerning
modes of transmission with HIV. Saliva and tearcdntain a small amount of the virus in
infected people, but too little to actually infettmeone else (Matthews, 2003). Insects have also
come into question in being potential carriershaf tirus. Studies have been done to show that

if an insect bites an infected person, it cannss the virus.

Testing

Testing for HIV is very simple, accurate, and inghcircumstances confidential and
anonymous testing is available in both France hadtS. (Le Vu et al., 2006; American
Association for World Health, 1998). One can gstéd at most hospitals, family planning
clinics, county health departments, doctors’ officend drug treatment facilities (American
Association for World Health, 1998). Enzyme-linketmunosorbent assay (ELISA) is more
than 99.9% accurate. The blood is added to a ptated with HIV antigens, usually p24 and
gp 41. If one is seropositive, the serum will @mtantibodies, like IgG, against the antigens
and binding will occur (Prescott et al., 2005). Western blot is also used, after the ELISA test

has been completed, to confirm that the blooddse@ad positive. This is done by washing the



serum sample on a membrane, loaded with HIV andige®4 and/or gp 41). A visible band will
appear if the HIV antibodies bind to the antigeamsfirming that the patient is seropositive.
Just recently, the FDA approved four new testshiake been developed to have the
results available in twenty minutes. The new ie&hown as the Rapid HIV test (Greenwald et
al., 2006). “Providing greater access to tesgmgyention, and care services for persons living
with HIV can reduce the number of new infectiond &ad to reductions in HIV-associated

morbidity and mortality” (Greenwald et al., 2006).

History of HIV/AIDS in France and the U.S.

1981-1986: The Early Years

The first cases of AIDS were reported in the Uh8981. The Centers for Disease
Control and Prevention (CDC) became aware of patieith strange cases of cancer, primarily
in middle-aged homosexual men in New York and Samdisco. One thing in common with
these patients was that their immune system dest¢e and their T-cell counts were very low
(Behrman, 2004). The first article of the new dsewas published by the CDC in their
Morbidity and Mortality Weekly RepofiMWR) in June 1981 (Shilts, 1987). Between 1981
and 1982, nothing could be done for the patiefitse doctors where unable to treat the patients,
who were presenting themselves with rare diseaseisthe CDC was not able to find out what
was causing the T-cell decrease, how people wet@gé, or how many people were infected
(Behrman, 2004).

The first cases in Europe were reported in Fraiceas not initially seen as a problem
because the syndrome wasn’t well known in the aguridr. William Rozenbaum read the

CDC’s MMWR from June 1981 that reported informataira new disease turning up in San
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Francisco and New York. He was treating a fewgmaisi who showed similar symptoms (Shilts,
1987). Out of the seven patients showing thesdergss symptoms, two of them were women.
This first showed that this new disease was nat onthe male homosexual population (Shilts,
1987). He went to the Pasteur Institute in Pariask for their help to research this unknown
disease. Through the Department of Retrovirusd<Camcer, the team, led by Dr. Luc
Montagnier, began to research this mysterious deséshilts, 1987).

In 1982, this new infection was labeled the “gaggole.” The CDC wondered if the
outbreak was related to the homosexual lifestylehsas intravenous drugs and multiple sexual
partners (Shilts, 1987). The homosexual commumity already seen differently, but this just
added to the social stigma. With the conserva®nesident Ronald Reagan administration, this
new disease, Gay Related Immunodeficiency DiséaBell), was not a favorite target for
support or something that was readily

acknowledged (Shilts, 1987).

After numerous non-homosexuals,
including hemophiliacs and intravenous drug :
users, showed the same symptoms as the
patients with GRID, the CDC renamed the

syndrome AIDS in August 1982. Later that

year, the CDC was able to identify that blood ' _ _
HIV (light blue/dark blue) budding from lymph

. L . Il b le) (Hunt, 2007
was the medium for transmission of the still cell membranes (purple) (Hunt, )

unknown pathogen that causes AIDS (Bayer, 199%hoAgh the CDC’'s MMWR was
reporting non-homosexual deaths by AIDS, such deofophiliacs, officials at the blood banks

responded to the public with reassurance statiagthie risk of contracting AIDS from blood in

11



the blood bank was minimal (Bayer, 1999). Theyp aéfused to exclude homosexual donors
and screen for the pathogen causing AIDS. Thedob@mks reported that the test that existed
lacked merit, and they did not even know what tweuld be looking for if they screened
(Bayer, 1999).

President Reagan avoided talking about AIDS and euéthe budget for the
Department of Health and Human Services (HHS) @nty-five percent by 1983 (Behrman,
2004). President Reagan did not mention the desesasl 1987, due to his conservative beliefs.
This made it very difficult for the CDC to reseaiDS. They were forced to borrow lab
equipment from other labs in order to carry outaiartests that they needed to do to find the
virus (Shilts, 1987). Most of the initial AIDS rmarch occurred in two labs: Dr. Gallo’s in the
U.S. and Dr. Montagnier’s in France. Dr. Montagmexeived cell biopsies from Rozembaum
by the end of 1982. Rozenbaum thought to biopdg aethe lymph nodes because it is a more
accurate indicator of iliness.

Researchers at the Pasteur Institute were hawiiffj@ult time keeping the cell cultures
alive (Shilts, 1987). The virus was continuinggtow and taking over the culture destroying the
cells. They tried to feed the culture, adding &iddal white blood cells to keep the culture alive.
Three weeks later, they finally had a
successful culture and were able to

isolate a virus and determine that is
: was in fact a retrovirus in January of
1983 (Shilts, 1987).

This was the first time the

i ; : “ new virus that causes AIDS was
Figure 5: Electron Microscope picture of HIV-1
at 24,000x magnification (Encyclopedia
Britannica Online, 2008)
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isolated (Shilts, 1987). After looking at it under electron microscope, they soon realized that
it was unlike any other virus that was known (Fegb). Gallo thought that it would be related to
of the Human T-Lymphotrophic Virus (HTLV), a retiays that can cause certain types of
leukemia, which he discovered this in 1980 (Shil&87). Montagnier was hesitant to call it that,
so they named it RUB which was a rearrangemerttepittitials of one of the AIDS patients
(Shilts, 1987).

In June of 1983, the French team renamed the iaisothey found Lymphadenopathy
Associated Virus (LAV) (Shilts, 1987). They wantedconfirm their findings, so they sent the
antibodies they had isolated to Gallo’s lab inth8. At the same time, Dr. Gallo’s team in the
U.S. was working on isolating the unknown virus. Gyristmas of 1983, Dr. Gallo’s team had
isolated a retrovirus. LAV and the virus Dr. Gabolated were very similar, but Dr. Gallo
thought it was related to the HTLV he had discosiezarlier in the decade, so he named it
HTLV-II (Shilts, 1987).

In April 1984, Dr. Gallo announced the discoveryttw# virus that causes AIDS and
named the virus HIV. This announcement did not ging credit to the Pasteur Institute and
sparked a big debate about which lab discoverediths first. To the French, it seemed as
though Gallo made it sound like all of the work vdase by his lab (Shilts, 1987). Up until this
point,le SIDA(AIDS in French) was not nationally known, not Btbe French discovery of
virus. When the debate of who discovered the \irascame about, the French population
started learning more about the virus and new desbacause their nation’s pride was at stake
(Steffen, 1993). The debate did not end untilldatmer President Reagan and former French

President Jacques Chirac met in person at the Woitise in 1987. It marked the first time in
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science that the heads of state were called tiveeao issue. Today, both labs are “co-
discoverers” of HIV (Shilts, 1987).

Gallo was able to grow more of the virus and dgvelo antibody test for testing blood in
June of 1984 (Shilts, 1987). Later that month fitst international AIDS conference was held
in Atlanta, Georgia and hosted around 2,000 s@tntiAfter the discovery in 1983, France
started setting up funds for more research. Thegaan regional World Health Organization
(WHO) Center for AIDS in late 1984 was establisire®aris. After researchers found the virus
causing AIDS, both governments in France and ti& Were able to say that they were going to
start testing the blood in the blood banks forlzodies (Bayer, 1999). The U.S. blood bank
testing began in April 1985 and was a successsimtgfor HIV in the blood (Bayer, 1999). In
France, the Pasteur blood test was developed exgetally during 1984 and large-scale
screening started in the spring of 1985 (Steff@93).

In February 1986, the Pasteur Institute isolateds#tond AIDS-like virus, which was
later named HIV-2 (Matthews, 2003). The Secondrhmtional Conference on AIDS was held
in Paris in June 1986. It was here where the FFrand American researchers reached a

compromise about naming the virus HIV (Steffen,3)99

History of HIV/AIDS Treatment
As of 2006, there are thirty antiviral drugs thatvé been approved by the FDA (National
Institute of Allergies and Infectious Diseases [N} 2007). There are four major categories of
antiviral drugs: protease inhibitors, reverse $raiptase (RT) inhibitors, integrase inhibitors,

and fusion inhibitors (Figure 6).
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Protease inhibitors interfere with protease, theysre responsible for cleaving the
precursor polypeptide gag-pol. By inhibiting tBiszyme, cleavage does not occur and viral
particles cannot assemble correctly (Dolin etl#199). Some examples of protease inhibitors
are: Saquinavir, Ritonavir, Indinavir, and Nelfira Saquinavir was the first protease inhibitor
approved by the Food and Drug Administration (FADecember 1995 (AIDSinfo, 2007).

RT inhibitors are divided into two sub-categori@he first category is
nucleoside/nucleotide RT inhibitors (NRTI). NRTkeck the RNA genome from replicating by
incorporating a nucleoside/nucleotide analiogthe newly replicated viral DNA. This does not
allow for further elongation and replication isrtenated (Dolin et al., 1999). A few NRTIs

include Zidovudine, also known as AZT, didanosereg zalcitabine (Dolin et al., 1999).
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Figure 7: Four Different anti-HIV treatments and their targets (The Biology
Project, 2000).

There are also non-nucleoside/nucleotide RT intiBi{NNTRI) that bind to RT. These

antiviral drugs bind directly to the RT in a hydhmbic pocket adjacent to the catalytic site of

2 Analogs have similar molecular structures to noiities (deoxyribose or ribose sugar, a base (yggnine,
thymidine, adenine, and cytosine), and a phospratgp) or nucleosides (deoxyribose or ribose sagdra base).
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RT. This leads to a conformational change of RAictvis unable to copy the viral RNA to
DNA (Dolin et al., 1999). Nevirapine, delavirdirend abacavir are examples of NNRTIs (Dolin
et al., 1999).

Integrase inhibitors and fusion inhibitors arelfairew discoveries. Integrase inhibitors
are antivirals that block the enzyme integrase froecorporating viral DNA into host DNA.
Fusion inhibitors do not allow the virus to fusdtwihe host cell’'s membrane to initiate infection
(NIAID, 2007).

In 1995, there was a breakthrough in HIV/AIDS esh. Rather than being the work of
any single group, the development of highly acéméretroviral therapy (HAART) was seen to
be attributed to a long string of discoveries bytiple groups and individuals of medications
that worked against other retroviruses, beginnmipe 1970’s. Major contributions came from
people working in basic science, biochemistry, dtagelopment, and clinical testing in dozens
of institutions and companies. It was only throtigisse collective contributions that the success
heralded in the mid-1990s came to be (Delaney, R00Bstead of taking one drug such as AZT,
to treat HIV, this treatment consisted of a combaraof two to three antiviral drugs, known as
triple therapy. It became approved by the U.S.draad Drug Administration (FDA) that same

year (Henkel, 1999). However, not everyone witN Mias able to access the treatment.

16



Material and Methods

The research for this thesis was done by usinggeewed journal articles, textbooks,
reference books, and credible websites such a#/th@, CDC, and AIDES (a French non-profit
organization). The sources were selected baseel@vant content, publication year, and
credibility.

The books were found by searching “HIV/AIDS,” @tifU.S.” or “France,” and
“HAART treatment” into the library databases atlbtite Benton County Library and the Valley
Library at Oregon State University. Most of theoke were used solely for the Background
section, therefore some of these sources weretengfrears old. The peer-reviewed journal
articles were found by searching the online daaERBSCO © through the library link at the
Valley Library. The keywords that were searchegkheere “HIV/AIDS,” “Healthcare,” “Social
Stigma,” “Medical Adherence,” and either “U.S.” ‘®irance.” The articles were chosen based

on content and also the most recent publicatioe datl used for the Resuylsnalysis and

Conclusionsections.

The most current information concerning treatnvesis searched for using the search
engine Google ©. Worldwide organizations like Wid@d AIDES were used for the most up to
date statistics of HIV/AIDS in both France and th&. The same keywords written above were
used to search online. Images were also searohegihg Google ©. Some information
concerning France was difficult to find, and therefthe U.S. counterpart was omitted because

this is a comparative thesis.
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Results

Despite having over twenty-seven years of HIV/Ali@Search and treatment, this
disease remains prevalent in France and the UeSedRch is ongoing, yet there still remains no
vaccine or cure. “Of the 40 million people worldieiinfected with HIV, an estimated 6 million
are in need of immediate, life-sustaining antireiia therapy. Yet, fewer than 400,000 people
in low- and middle-income countries have accessith treatment” (Curran et al., 2005).

With regards to HIV/AIDS, there are similaritiesdagifferences when comparing the
treatment regimens and monetary aid in both caemtrThe U.S. has a bigger population, a
higher prevalence rate, more cases of HIV/AIDS, mode deaths per year than France (Table
1). The percentage written in the parenthesetharealues of number of total number of cases,
deaths per year, and number of new cases per yeded by the total population of each
country. Itis clear to see that the U.S. hasérighcidences in all cases per total population.
The subtype of HIV-1 prevalent in both countriethis same, however in recent years, more
non-B subtypes have been documented (InfectiousaBesSociety of America, 2005; Couturier
et al., 1998). There are about 1,120,000 case$\WWAIDS in the U.S., and 130,000 cases in
France. There are more reported cases of HIVR2ance than in the U.S. There are only
seventy-nine total reported cases in the U.S.,enthiére were between 3,000 and 4,000 cases of
HIV-2 in France in 1996 (CDC, 2007; Cazein, 1998) fact, France has the second highest
prevalence rate of HIV-2 patients in Europe, tihgt fbeing Portugal (Cazein et al., 1996). HIV-1

still remains the most dominant form of HIV in batbuntries.
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Table 1: Present Data Concerning HIV/AIDS in the U. S. and France

U.S. France
Total Population 301,139,94% 63,713,928
(2007 estimate)
HIV/AIDS Prevalence (%) 0.6% 0.49%6

Number of Cases of
HIV/AIDS 1,120,006(0.37%] 130,006 (0.20%)
(2006 estimate)

Death per Year 16,006 (0.005%) 1,500 (0.002%)

(2006 est.)

Number of New 39,000-42,000(0.00013%) 6,000-7,000 (0.000094%)

Cases/Year

Percentage taking

Antiretroviral Therapy 70.196 68.2%

(ART) (2006)

Type of Health Care Combination of public and Public Health Insurance
private providers (universal health card)

Number of HIV-2 Cases 20 3.000-4,008"

Subtype of HIV-1

HIV-1 B*? HIV- 1 B
Prevalence

"=percentage/total population
Central Intelligence Agency: The World Fact Boo0Z 2WHO Fact Sheet U.S., 2006a

3WHO Fact Sheet France, 20065' CDC, 2004 °AIDES, 2006 ®Cunningham et al., 2000
"WHO, 2006c Chua, 2006 °Couffinhal, 2001 %cbc, 2007
“Cazein et al., 1996 2|nfectious Disease Society of America, 2005 BCouturier et al., 1998
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Healthcare

One important difference is each country’s headtite system, which plays a crucial role
in a patient’s treatment. The U.S. health caréesyss a combination of private and public
entities that supply insurance as well as othericaédeeds (Chua, 2006). Unlike the U.S.,
France has a universal health care system regugttte state (parliament, the government, and
ministries) and the statutory health insurance $ufwiHO, 2006d). Both systems provide

monetary aid for HIV/AIDS patients, but which prdes more for its people?

The U.S.

Health coverage is provided by a wide range of ipudsld private sources. Public sources
include Medicare, Medicaid, federal and state eyg#dhealth plans, the military, and the
Veterans Administration (Claxton, 2002). Privagalth care consists of two divisions, those
that are state-licensed, and those that are pwedhass/ately by the individual. The state-
licensed include commercial insurers, Blue Cross#Bhield plans, and health maintenance
organizations, also known as HMOs (Claxton, 200%)pund 162 million non-elderly
Americans are insured through employer-sponsoratithesurance, while 12 million
Americans end up buying private insurance direg@@lhaxton, 2002). A study conducted by
Bhattacharya et al. in 2003 stated that out of @ 4B//AIDS patients, only thirty percent were
privately insured. Of that thirty percent, onlyfrat those patients received HAART treatment.
However, HIV/AIDS patients with private insuranae anore likely to be on HAART than
patients with any public insurance coverage (Bhah#rya et al., 2003)

Medicaid and Medicare are the two leading prograhmiblic insurance for HIV/AIDS

patients. Medicaid received over $6.3 billion frtime federal government, making it the leading
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plan for HIV/AIDS patients in the nation (Figure Mledicaid is a critical source of coverage
for over 266,000 low-income Americans who have KNJS (Kates, 2006). Qualifying for
Medicaid is restricted to those in the low-inconnadiet (family size of two making less than
$26, 000/year), and having a physical or mentahdigy (Kates, 2006; Animal Humane
Association of New Mexico, 2008).

Patients with HIV/AIDS meeting the qualificationsMedicaid are usually in the
advanced stages of disease (Bharttacharya e08B) 2 Medicaid requires states to cover certain
services, which include: inpatient and outpatiesggital services, physician and laboratory
services, and long-term care (nursing facilitied home health care for those entitled to nursing
care). States receiving Medicaid funds must atewige aid for prescription drugs, including
HAART therapies. Medicaid can also work with Meatie and help pay for Medicare premiums

(Kates, 2006).

Medicaid
51%
$6.3B
(federal only)

Other
6%
$.7B

Ryan White
17%
$2.1B

Medicare
26%
$3.2B

Total = $12.3 Billion

Figure 7: Federal Spending on HIV/AIDS by Program2006 (Kates 2006)

Medicare is the second program that aids HIV/AIR&gnts. In 2006, it received $3.2
billion (twenty-six percent) of the federal spergliallotted for HIV/AIDS programs, and

approximately 100,000 people with HIV/AIDS are coae by Medicare (Kates, 2006). A study
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found that more than eight in ten HIV/AIDS patientsrered by Medicare were under the age of

fifty, and approximately two-thirds were also cea@iby Medicaid (Kates, 2006).

Medicare was originally designed for those oldeantlsixty-five, who automatically
qualify for coverage. If an individual is undereaghey can qualify if they are disabled, or have
developed enough work credits to receive Sociauf@gcDisability Insurance (SSDI). Most
people with HIV/AIDS are under sixty-five, have @sability (HIV/AIDS can be seen as a
disability), and have received SSDI for two yedfatés, 2006). Medicare offers broad range of
services through a four part system: part A covwgpatient and hospice expenses, part B helps
pay the physician and outpatient fees, part Cimmagnly private plans, like HMOs, contracted

with Medicare, and part D is the new outpatiensprigtion drug benefit (Kates, 2006).

There are also other public funds, besides Mediaadl Medicare that help patients with
the medical costs of having HIV/AIDS. The Ryan YWehCARE Act developed in 1990, after the
death of Ryan White, a thirteen year old who cané@ HIV/AIDS through the nation’s blood
supply. The CARE Act funds primary health care angport services for people living with
HIV/AIDS who lack health insurance and financiat@arces for their care (Ryan White, 2008).
Another option is the AIDS Drug Assistance Prog&DAP). The programs vary from state to
state, but generally help in paying for medicatieereening, and with insurance premiums (The

Network, 2007).
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France

There are different programs designed to help Araes pay for medical costs, but
France has a national program. In 2000, the WH®edFrance as having the best health care
system in the world (Sandborn, 2006). “The faet #veryone igrise en chargeby the French
health care system acts as an expression of sadigds, a belief in basic health care as a right
and that the state is responsible, rather tharcdhgorate groups or individuals as in the U.S.”
(Feldman, 1995). All legal French residents areeced by public health insurance, which is
part of theSecurité Socialentitiement programs (Couffinhal, 2001). TBecurité Sociale
reimburses patients for seventy-five to one hundpedcent of costs of care, including

medication (Feldman, 1995).

Almost everyone in France is covered by one ofehiresurance schemes: general,
agricultural or self-employed/non agricultural. gkpximately eighty percent of the country's 60
million residents buy supplementary insurance teeccsome or all of the remaining charges,
while some low-income French residents get the#p@pments covered by a free insurance
scheme. Private payments cover around twenty-fmencent of all health care spending

(Sandborn, 2006).

As of 2002, the French system provided public paynfer sixty-seven percent of
pharmaceuticals prescribed, including HIV/AIDS neadions (Sandborn, 2006). The French
system has a more centralized control over healte and research resources, which is not the
case in the U.S., where health care is decentdabirel more in the private sector (Feldman,
1995). While France and the U.S. differ in theialtie care systems, treatment for HIV/AIDS is

virtually the same.

% prise en chargés French for taken in charge or taken in (Feldni&95)
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Current HIV/AIDS Treatment

The WHO, alongside the United Nations (UN), pr@&avidence-based, technical
support to member countries in order to enhanegnrent, care, and prevention services with a
broad health sector approach (WHO, 2008). Theinmesponsibilities are policy development,
country support, securing adequate supply of HI\digiees, diagnostics, and other tools,
monitoring the spread of HIV/AIDS on a global s¢aled advocating for global commitment
and attention to the HIV/AIDS pandemic (WHO, 2008he WHO also provides a worldwide
set of treatment guidelines for developed and agned countries combating HIV/AIDS. These
countries must follow the treatment guidelines, it they choose to implement them is left up
to their central governments.

In the U.S., the CDC implements the regulationsnfthe WHO and has its own
regulations. As a part of its overall public hkattission, the CDC programs work to improve
treatment, care, and support for persons livingp WMilV/AIDS and to address the HIV/AIDS
epidemic in the U.S. and around the world (CDC,800n Francel'Institut de veille sanitaire
(InVS) maintains surveillance of HIV/AIDS. Likea¢CDC, the InVS is responsible for the
national surveillance of HIV in France, along witgulating treatment, care, testing, and blood
bank surveillance (InVS, 2008).

Both the U.S. and France follow similar guidetirad types of therapies; however, there
is a difference in the drugs chosen for the treatsmeThe most prescribed therapy consists
either of one NNRTI and two NRTIs, or a Pl and tMRTIs (Department of Health and Human
Services [HHS], 2008). There are many factorsitifatence a specific treatment regimen.
These include viral load, CD4 -helper cell count, drug resistance to treatmamd, co-

infection.
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The French follow guidelines established by theoggan AIDS Clinical Society
(EACS). The therapy consists of either an NNRTPbin combination with two NRTIs (Table
2). The two columns (A and B) represent the déffercategories of drugs, and in this figure, the

drugs are named by their acronyms.

Table 2: European AIDS Clinical Society therapy rec  ommendations
for naive HIV-infected patients (Clumeck et al., 20 07)

Select 1 drugin A and 1

NRT! combination in B Column A Column B Remarks
NNRTI
Efavirenz Abacavir/Lamivudine Co-formulated
Recommended Nevirapine
Tenofovir/Emtricitabine Co-formulated

Ritonavir-boosted Pl

Fosamprenavir/Ritonavir
Lopinavir/Ritonavir
Saquinavir/Ritonavir

Zidovudine/Lamivudine
Alternative Atazanavir/Ritonavir Didanoside/Emtricitabline
or Lamivudine

Table 3: Recommended HAART therapies for naive HIV- infected
patient provided by the CDC (HHS, 2008)

To Construct an Antiretroviral Regimen, Select 1 fom Column A + 1 from Column B

A B
(Dual NRTI options)
Recommended NNRTI Recommended Abacavir/Lamivudine
Efavirenz (coformulated)

Tenofovir/Emtricitabine
Pl
Atazanavir/Ritonavir
Fosamprenavir/ Ritonavir
Lopinavir/Ritonavir

Alternative NNRTI Alternative Zidovudine/Lamivudine
Nevirapine (by preference) (coformulated)
Didanoside/Emtricitabline or
Lamivudine
Pl
Atazanavir

Fosamprenavir/Ritonavir
Lopinavir/Ritonavir
Saquinavir/Ritonavir
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The CDC, along with the HHS, publishes the recomhed therapies for the U.S. (Table
3). Like the French guidelines, there are twodpgroptions, using either a NNRTI or PI
(column A) with NRTI (column B). The names of ttheigs are listed under their respective
categories, and the highlighted regions are additinade to the guidelines as of January 2008
(Table 3).

The success of the HAART therapy, since 1995, easelen in both countries. In the

U.S., AIDS death rates had dropped

2 [ 087 _— :
AIDS Deaths Since 1987 significantly, by forty-seven percent in 1997, a

This chart includes deaths for all ages, races, and both genders.
Though the AIDS epidemic began around 1579, data on deaths
were unreliable until 1987. Figures from 1997 are preliminary.

50,000

first since 1990 (Figure 8). Not even a year

after it was introduced in the U.S., the death

#0000

rates dropped by more than 10,000 people in

31,130 1996 (Figure 8).

30,000

20,000 HAART was not introduced in France

16,685

until 1996, a year after it was introduced in the

I 1 1 I I 1 1 1 I L )
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

“preliminary data U.S. Factors that could explain the significant

10,000

Source: Matienal Center for Heallh Statistics

decreases in AIDS deaths were analyzed
Figure 8: AIDS Deaths in the U.S. Since
1987 (Henkel 199¢€) (under-reporting, new AIDS case definition,
HIV incidence), but the introduction of HAART hakaped the most important role.
Immunosuppression due to AIDS decreased by ovey ercent in late 1996 and by over
twenty-three percent in 1997 (Cazein et al., 1998)e decline in AIDS deaths directly
correlates to the introduction of HAART.

The evidence is overwhelming that the HAART thegprolong the lives of HIV/AIDS

patients. It's very effective in combating theudr but with more than ten years on the market,
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problems have begun to arise. Because of HIVsr&dication cycle and error-prone RT, the

viral genome can mutate, leading to strains thatbearesistant to the HAART.

HIV Resistance

The resistance of HIV to antiretroviral treatmeilite HAART, is dependent on several
factors, including patient adherence to therapytatmun producing differences from the wild
type) of the virus, and the efficacy of the antwetral treatment (Curran et al., 2005). Because
HIV exists as a mixture of genomic sequences (gs@ecies) rather than having a fixed genome,
single mutants resistant to antiretroviral treatta@an be present. Mutations become more
frequent as the wild type continues to multiplyttaes virus progresses in the host (AIDS, 2007).

This makes anti-HIV treatments ineffective in prajing the onset of AIDS. Drug-
resistant HIV-1 variants can still replicate welldabe transmitted from person to person (Curran
et al., 2005). Cross resistance, or HIV beingstast to one or more drug, does occasionally
occur as well (AIDS, 2007).

Currently, there are two assays being used tddestlV drug resistance. Phenotypic
assays measure inhibition (or lack thereof) oflviealication in the presence of a given drug,
while genotypic assays detect the presence of raogain the viral genome. The genotypic
assay is performed after the phenotypic assayrbroothe presence of mutations that lead to
problems with drug inhibition of viral replicatiq€urran et al., 2005).

Because of the recent resistance to anti-HIV treats) new drugs have been developed
in the past few years to give doctors a bigger pbdrugs to choose from. Tipranivir (TPV) is a
new protease inhibitor that was approved in 200% effective against HIV that is resistant to

many other protease inhibitors. When adding this drug to an existing regimen, the viral load
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was found to be undetectable (Tebas, 2007). Tioaldhe new drug were conducted all around
the world. In France, a study was conducted temfesgenetic mutations of HIV in response to
TPV regimens. It was found that some mutationthefHIV genome due occur, and they are
unique to TPV. This can explain the drug’s acgidgainst viruses that have protease-resistant
mutations on the existing genome (Marcelin et24Q7).

Even though resistance has occurred, HAART stiflaims the best solution for treating
HIV/AIDS. New drugs are constantly being developaud patients can live a fairly normal life
being seropositve for HIV. The goal of developagaccine is still important in HIV/AIDS

research, although researchers have been thusdaceessful.

Importance of a Vaccine

“Creating an HIV vaccine is one of the great stifenchallenges of our time,” says
National Institute of Health (NIH) Director Dr. B A. Zerhouni (Ravilious, 2007).
Researchers have been working since the 1980'svelap a vaccine for HIV. A vaccine is a
good long-term solution for HIV/AIDS (NIAID 2008)Vaccines work by stimulating the
immune system to create antibodies and immune teltsecognize the pathogen, like HIV, and
defend itself against it (Allen, 2007). The ideatcine for HIV would be less expensive than
the current treatment, would be simpler to admemistorldwide, and effective against all
subtypes of HIV (NIAID, 2008).

In 2005, more than $759 million were spent glob&dlya vaccine, eighty-eight percent
of that coming from governments (Steinbrook, 200A) vaccine has the potential to end the
HIV/AIDS pandemic by preventing new cases each,yaat having a big impact on economic

development and political stability (NIAID, 2008However, experiments have not been
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successful in finding a potential non-toxic vacciféhere are many challenges that the scientists
face when developing a vaccine for HIV. Genetiedsity and rapid changes of its viral
envelope proteins is a major reason why vaccineldpwment has been unsuccessful
(Steinbrook, 2007). The surface protein, gpl2temvily glycosylated, making the virus elude
immune detection, and the destruction of the ¢elislved in the immune response are two other
reasons why it has been so difficult (Strauss.e2aD8).

There is one hope for a successful vaccine, howeVére only ongoing large study of an
AIDS vaccinds being conducted in Thailand, where a stratedpoiming”the immune system
with a live recombinant canary pox veatontaining HIV genes and then "boosting" it with a
recombinant gp120, thereby inducing an immune mespboth by CD8cells and CD4 There
are 16,400 HIV-negative adults involved in thisdstthat started in 2003 and will continue until
July 2009 (Steinbrook, 2007).

Most recently, two drug trials, STEP and Phamiahjch used an adenovirus adjuvant,
have been halted since September 2007. Thewelks both stopped when researchers observed
that the vaccine was more harmful than helpful (Br02008). Over $32 million were spent on
these two programs, sponsored by Merck & Co. Afterving into human trials, the potential
vaccine that worked in mice became harmful to huspand could have increased their risk for
HIV (Brown, 2008).

Both France and the U.S. continue to fund vacadsearch. However, the current
HAART therapy has been successful in limiting tenber of AIDS deaths around the world
and has helped AIDS patients’ quality of life. ligt even be the only solution for the time
being in treating HIV/AIDS patients because thecuae trials have been so unsuccessful.

According to Dr. Anthony Fauci, director of NIAIDTo bebrutally honest with ourselves, we

29



have to leave open the possibility. that we might not ever get a vaccine for H¢ople are
afraid to say that because they think it would theicate that maybe we are giving up. We are
not giving upWe are going to push this agenda as aggressivdlg@aergeticallas we always
have. But there is a possibility — a cléaite possibility — that that's the case" (Steimdk,

2007).
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Analysis

Despite the fact that successful development afcaine for HIV/AIDS is not in the near
future, plenty of problems concerning current HIIDS treatments need to be addressed.
Abouth thirty percent of HIV/AIDS patients in theth countries do not receive HAART
therapies (Table 1). But, what are the factorsghee rise to this number? There are many
factors that could give rise to this alarming stati the cost of treatment, healthcare differences

and social stigma and patient adherence to medicati

Cost of HAART

How expensive is the current HAART and does thiztcathe percentage of people
receiving treatment? Since HAART was introduced985, it has prolonged the lives of many,
and although there are many medications, the diaggpcontinue to increase. HIV/AIDS has
become a treatable but expensive chronic diseadeannuakxpenditures per patient of
$19,400 in the U.S. and $23,100 in France (Yasdaaipa22004). With these costs, it would be
hard to afford living with HIV/AIDS without finaneil assistance. As a result, patients with
health insurance or ready access to healthcam@nelikely to be on HAART.

One would assume that since France is a counumigérsal health care, there would be
100% of HIV/AIDS patients receiving HAART. But @afrom Table 1 shows that that is not the
case. Why are there people not receiving HAARFremce? In the U.S., how does health care

access and income affect treatment availability?
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Affects of Healthcare on HAART Accessibility

According to an editorial in Le Mongda dominant French newspaper, “all the reforms
that are proposed in France today tend toward aarisan style ‘reform’™ (Sandborn 2006).
The reforms to the French healthcare started id 2@bctors Without Borders estimated in
2006 that over 300,000 Frenchmen were uninsureat{®ean, 2006). These new reforms have
emphasized cost containment, decentralizationgadfions, reduced reimbursements from
insurance schemes leading to higher co-paymentsitignts, changes in hospital planning, and
a controversial move to require that every insumeghch resident be registered with a general
practitioner (Sandborn, 2006).

In 1997, the HIV Cost and Services Utilization Stwehs the United States’ first study
observing HIV/AIDS patients receiving care. Resghowed that twenty percent of HIV/AID
patients were uninsured, thirty-two percent haudgte insurance, and sixty-three percent were
unemployed (Health Resources and Services Admatisir, 2002). Of those who have public
insurance, most HIV/AIDS patients are in the adeainstages of the disease (Bhattacharya et al.,
2003). Depending on how advanced HIV/AIDS is, mabpractitioners may/may not start
patients on HAART.

Both healthcare systems are different, but havdagitres in their lack of accessibility to
all those who need it. Neither healthcare systesuperior then the other due to the fact that
over thirty percent of HIV/AIDS patients in bothdfice and the U.S. are unable to receive

HAART.
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Social Stigma Affects Adherence to HAART

Stigma and discrimination can undermine effortseat and care for persons with
HIV/AIDS (Curran et al., 2005). Social class, raage, and their association with the basic risks
for transmission of HIV/AIDS (i.e. sexuality andudyuse) form the context of this epidemic
(Skinner et al., 1991). By those facts alone,aadass is already integrated into the disease.
Some feel by getting tested for HIV/AIDS and fingliout they are seropositive only confirms
social expectations. The social stigma associatttdHIV/AIDS plays an important factor in
patient adherence to medication and is a possigon why so many HIV/AIDS patients in
both countries are not taking HAART.

Studies of HIV/AIDS patients in the U.S. have destomted that there is a relationship
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Figure 9: Conceptual model comparing social stigméo patient adherence (Rintamaki et al., 2006).

between stigma and multiple health-related outcomekiding poor adherence to ARV

therapies (Sayles et al., 2007).
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Other factors associated with patient adherené8NART can be based on the patient
(social or psychological), medication complexityre§imen, or access to treatment (Rintamaki
et al., 2006). From a study conducted from Jurteejatember 2001 in Chicago and Louisiana,
researchers were able to create a conceptual mabdetial stigma and patient adherence
(Figure 9).

According to Rintamaki et al., social support aedsonal beliefs affect a person’s stigma
concern (Figure 9). In turn, their stigma conoaithaffect medical adherence, self-efficacy of
treatment, and their understanding of the treatrffégtire 9). Those three factors together
determine the health outcome of the patient. Altgiothe study was conducted in the U.S., the
general model that Rintamaki et al. created camnibeersal.

There is another factor that is incorporated engbcial stigma of HIV/AIDS in France.

In 2006, the majority of the 5,750 new cases of Mife non-nationals. Between 1999 and
2006, the number of HIV/AIDS cases in Frenchmendeseased, while the number of cases in
immigrants from Haiti and sub-Saharan Africa haseased (WHO, 2006¢). Immigrants might
have limited access to medical care due to lowsimeaand therefore if they are infected with
HIV, cannot afford to be on HAART. Some immigratdas=rance who are infected with HIV

are infected with HIV-2 and account for the higbecurrence of this subtype in France.
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Conclusion

After exploring how both France and the U.S. ti¢lt/AIDS patients, it can be said that
there is room for improvement for both systemse Tost of HAART is expensive, and not
everyone in either country has the means of supygpttte medications. Only seventy percent of
the 1,120,000 people with HIV/AIDS, in the U.S ¢ceve the HAART therapies and most of
those patients are privately insured. The U.8ltheare system does not work well with
patients who have HIV/AIDS because it seems thatroast have private insurance before
becoming infected, or wait until the disease adearthat a disability claim can be made to get
coverage through either Medicaid or Medicare. Bt point, it may be too late to start
treatment.

The French system was described as “Best Headtl®ystem in the World” by the WHO
in 2000 because of its social universal healthcareheory, one hundred percent of HIV/AIDS
patients should be receiving HAART therapies. Butgality, only sixty-eight percent receive
treatment. Current healthcare reforms are aidirthe increase in number of HIV/AIDS patients
that cannot afford treatment.

Besides cost and healthcare, social stigma &ijyes individuals even after twenty-
seven years of the disease being around. Beiogastive for HIV or having AIDS can give
rise to fear and anxiety in the individual whichutmbcause the patient to get tested or stop taking
their medications (Ritamaki et al., 2006). Sociggrea of having HIV/AIDS directly relates to
patient adherence (Figure 9), and is universal.

The difference in lifestyles in France and the W8uld explain why France celebrates

International AIDS Day on December 1 each year wittew campaign to educate the public.
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“...French attitudes toward talk of money are quitailsr in character to American responses to
talk of sexuality” (Feldman, 1995).

In 2006, posters with celebrities, such as singer
Johnny Hallyday and writer Marc Lévy, were on btops,
metro stations, and on walls of buildings (Figu@. 1IEven
on television, commercials would air with facts abo

HIV/AIDS and getting tested.

Figure 10: AIDES campaign for 2007. Marc Lévy, a
writer in France is pictured. The quote says, “Wold
you turn the page if | was seropostive? It's AIDShat

TOURNERIEZ-VOUS LA PAGE

S1 JETAIS SEROPOSITIF ? S
C'EST LE SIDA QU'IL FAUT EXCLURE, PASLES SEROPOSITIFS. one must eXC|Uder not those who are seropostlve.

(AIDES, 2007)

www.aides.org

In the U.S., the public display of getting testegiesent, but nowhere near the publicity
level of France. Again, the U.S. is less likelydtk about sexuality than the French; it is jingt t
American culture. However, any information neededcerning the U.S. was easily found. The
French do not like to talk about money, which madificult to find information about
healthcare reforms and how it affects the French.

Despite cultural differences and differences intheare, the HAART therapies each
country used to treat HIV/AIDS patients are vemitar. Even though the French and American
relationship concerning HIV/AIDS started out rodklyscovery of the virus that causes AIDS),
both countries have joined global organizations tike WHO and UNAIDS to fight the disease.
Although neither of these systems are perfect, tleeyork in helping many of the HIV/AIDS
patients live fairly normal lives through the HAARRAerapies. Perhaps if the French healthcare

returned to where it was in 2000, if the U.S. foanday to have universal healthcare, and if the

36



ongoing social stigma of having HIV/AIDS changed tlee better, more patients could have
access to HAART therapies and adhere to them. ksearch would need to be done in order
to make suggestions on how to change both systétresating HIV/AIDS patients to encompass
all those infected. Even after twenty-seven yaétes the first reported cases of HIV/AIDS,

there is still difficulty treating patients, botheglically and socially.
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