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Overview: Theworldwide AIDS pandemic continues to gather force. An estimated 36 million
people are infected with HIV and face disease and early death unless they receive appropriate
life-extending medicd care. In addition to tremendous human suffering, the pandemic has
become amgor cause of socid, political and economic ingtability. In wedthy countries, there
has been dramatic success in the fight againgt HIV/AIDS, success that has been largely achieved
through the use of antiretrovira thergpy. Those with accessto this trestment have enjoyed
tremendous gainsin survivd and qudity of life. Y et despite this success, antiretrovira therapy
remains largely inaccessible in the world' s poorest countries, where interventions have focused
amog exclusvey on prevention. With soaring death rates from HIV/AIDS in low-income
countries, both the prevention of transmission of the virus and the trestment of those aready
infected must be globd public hedth priorities.

Past objectionsto AIDS treatment in poor countries fal into severa categories. First, poor
countries lack the adequate medica infrastructure to provide AIDS treatment safely and
effectively. Second, difficulties with adherence to complicated medication regimens would
promote and spread drug resistance. Third, antiretroviral drugs are expensive, and the treatment
cost istoo high for the United States and other wedthy countries to finance without siphoning
resources away from HIV prevention programs and other worthy development gods. Finaly,
commitment from politica leadersin Africaand other poor regionsis not sufficient to underpin a
magor internationd effort towards providing AIDS treatment.

As sgners of this Consensus Statement, we believe that the objectionsto HIV treatment in low-
income countries are not persuasive and that there are compelling argumentsin favor of a
widespread treatment effort. Falling prices of anti-retrovira drugs have draméticaly atered the
economics of HIV treatment, and obstacles to treatment such as poor infrastructure can be
overcome through well-designed and well-financed internationa efforts. Appropriate trestment
can not only prevent infected individuas from succumbing to life-threatening iliness from AIDS
but may play amgor rolein prevention both by reducing the vird load of those under trestment
and by encouraging greater participation in prevention programs. A considerable body of
evidence suggests thet effective AIDS treatment is now possible in low-income countries.
Through large-scae, scientificaly monitored programs, the development and sustainability of
highly effective AIDS trestment drategies remains promising in settings of poverty and high
AIDS prevaence.
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We bdlieve that on mord, hedth, socid and economic grounds the international community
should provide the scientific and financid leadership for argpid scding-up of AIDS trestment in
the poorest and hardest- hit countries of theworld. Initid efforts should be focused on those with
more advanced HIV infection, with atarget of a least 1 million AIDS patientsin Africain
trestment within 3 years as afirst objective, and indeed more if feasible, and with a proportionate
scaing up in hard-hit countries in other parts of the world. 2

2 Africaaccounts for around 80 percent of all HIV-infectionsin low income or high prevalence countries. As of
end-1999, UNAIDS estimates that 24.5 million of Sub-Saharan Africanswere living with HIV infection. With
minimal exceptions, those countries were either low-income (<$755 per year), or high prevalence (>2 % of adults
infected, for purposes of our discussion) or both. There are roughly 5 million more HIV-positiveindividualsin low-
income or high-prevalence countries outside of Africa, including 4.7 million in South and Southeast Asia (of which
3.7million arein India), and around 350,000 in the W estern Hemisphere (mainly Haiti and the Dominican

Republic).



Introduction

Twenty years after HIV/AIDS was first diagnosed, it has become the modern world' s greatest
pandemic. AIDS has taken 22 million lives and created more than 13 million orphans. ® # It isthe
only disease with its own United Nations office, UNAIDS, and yet this and other globa efforts
have been ineffective in preventing the further spread of the disease. Closdly related subtypes
(or clades) of HIV are respongble for multiple concurrent epidemics that are beginning to appear
beyond their initial geographic borders. An estimated 16,000 new infections occur every day
worldwide, and based on current trends, AIDS desths will exceed those associated with the
Black Plague of the 14" century by the year 2004. In the end, no country will escape the
disaster. The disease not only has weakened the socid, political, and economic fabric on locdl,
regiond, and nationd levels but aso promises to fundamentaly destabilize this fabric

worldwide.

Until afew years ago, HIV infection led amost inevitably to an early desth from AIDS.

However, in the mid-1990s, the HIV/AIDS community saw a scientific breakthrough through the
development of highly active anti-retrovird therapy (HAART), atreatment “ cocktail” of
antiretroviral drugs. Since the advent of HAART, the disease has been transformed into a
treatable and chronic condition for asignificant proportion of those with access to this treatment.
Y et 95 percent of the 36 million HIV-infected individuds in the world live in low-income
countries, and only atiny fraction of these people have accessto HAART. A few middle-income
countries, such as Brazil and Thailand, have achieved some leve of coverage through bold and
effective nationd policies® In the much poorer countries of Sub-Saharan Africaand other
affected parts of the world, HAART remains dmost completely unavailable. It is estimated that
only around 10,000 of Africa's 25 million HIV-postive individuds receive HAART. In Maawi,
for example, just 30 persons out of 800,000 HIV-positive individuas currently receive HAART.>

Asindividuas committed to equitable access to hedth care for dl peoples and to human rights,
we have joined together to address the growing globa need for AIDS trestment.  This
Consensus Statement, which draws upon widespread discussions within our academic
community, addresses the reasons why antiretrovird thergpy in poor countriesislikely to prove
feasble and effective, and how the barriers to providing life prolonging AIDS treatment can be
overcome.

Why AIDS treatment is a global priority
Over the past two decades, the internationd response to HIV/AIDS in poor countries has

emphasized HIV prevention, primarily due to the high cost of treatment and the limited resources
available to developing countries. Despite this emphasis, the available scientific tools for

3 UNAIDS. Report on the global HIV/AIDS epidemic. Geneva: UNAIDS, 2000. Available at
http://www.unaids.org/epidemic_update/report/Epi_report.pdf.

* UNAIDS. AIDS Epidemic Update: December 2000. Geneva: UNAIDS, 2000. Available at
http://www.unai ds.org/wac/2000/wad00/files’WAD_epidemic_report.PDF.

® H.P. Binswanger. How to make advanced HIV treatment affordable for millionsin poor countries. (In
preparation)Dr. Binswanger isthe President of AIDS Empowerment and Treatment I nternational.



prevention, in the absence of effective vaccines, remain inadequate to stop the spread of the
disease. Thevery mention of AIDS treatment has often been avoided by donor agenciesin
wesdlthy countries, for fear that raised expectations would increase the financial and operationa
demands upon them, and detract from prevention efforts. The disparity in access to effective
trestment between wedthy countries and developing countries is neither scientifically nor
ethicdly judtified a thistime.

We bdlieve that the extenson of proven effective medica care to the millions of people suffering
from HIV infection in the poorest countries of the world is an urgent priority, and that programs
to prevent HIV transmisson and to deliver effective medica treatment to those stricken by AIDS
can and must go hand in hand.

There are at least 4 compelling reasons for combining AIDS prevention and trestment:

1. Treatment is essential to the 36 million people already infected with HIV, the vast majority of
whom will die of AIDS without it. Thisisthe immediaie humanitarian rationde for trestment.
The pandemic has dready daimed 22 million lives, induding 17 million in Africa®.

2. Treatment is necessary to optimize prevention efforts. When treatment is not available, less
incentive exigts for an individua to take an HIV test, snce HIV-positive satus not only is
associated with socid stigmatization but aso is tantamount to a death sentence. It isonly
when HIV testing is coupled with trestment that people have an incertive to be tested, thus
enabling arationa response to AIDS: primary prevention for those who are HIV uninfected,
and antiretrovird treetment for those who are HIV infected. Effective antiretrovira
treatment of HIV -positive people adso lowers the vira load within infected individuas,
which in turn hasamgjor effect in reducing the likelihood that they will transmit HIV
infectionto others.” 8 °  Ultimately, then, appropriate trestment of infected individuals may
become amgor tool in AIDS prevention.

3. Treatment is necessary to save the children -- and fabric -- of societies. \ithout treatment,
the number of adult deaths expected from AIDS is so great that the currently catastrophic
figure of 13.2 million AIDS orphans will grow into an even more socidly devagtating wave
in coming years (by some estimates, 44 million orphans of al kinds by 2010).° Without
family support, these children often can not attend school, suffer from poverty and
manutrition, and become victims of violent and sexud crimes—all of which placesthem at
high risk for acquiring AIDS and which threstens to mire them in increasingly desperate
conditions? If the current lack of trestment continues, a demographic shift is predicted in the
most severdly afflicted parts of Africasuch that teenagers will outnumber their elders by

® AIDS Epidemic Update: December 2000; available at www.unaids.org.

" UNAIDS (1999). HIV/AIDS prevention in the context of new therapies. (UNAIDS, Geneva)

8 C. Harter al. (1999). Correlation of human immunodeficiency virustype 1 RNA levelsin blood and the female
genital tract. J Infect Dis 179:871-882.

°P. Vernazzaet al. (2000). Potent antiretroviral treatment of HIV infection resultsin suppression of the seminal
shedding of HIV: the Swiss Cohort Study. 4IDS 28:117-121.

10 ysAID. Children on the Brink: Updated estimates & recommendations for intervention. USAID: 2000.
Available at http://www.usaid.gov/press/rel eases/2000/childrenreport. pdf.



2020.!* This demographic shift may contribute directly to increase politica instability and
violence

4. Treatment is necessary for continuing economic development. Without treetment, millions of
adultsin the prime of their working liveswill die of AIDS and take with them the skills and
knowledge base that are necessary for human and economic development.*? For example, in
Zambiateachers are dying of AIDS amost as quickly asthey aretrained.® Theloss of
skilled workersis amgor reason why AIDS will serioudy reduce the rates of future
economic growth.** The godl of smply preventing new HIV infections, without
smultaneoudy offering trestment to prolong the lives of those aready infected, has proved
insufficient to appreciably mitigate these trends.

Despite these arguments and despite the proven efficacy of presently available thergpies,
antiretrovird drug treatment remains inaccessible to most of the world' sinfected population.

HIV Treatment in High-Income Countries

Partidly effective trestment for HIV-infected individuas was firgt introduced in 1986.
Zidovudine (AZT), thefirg antiretrovird drug used for treeting HIV infection, was shown to
reduce both deeths and the disease’ s accompanying opportunistic infections in individuas with
advanced HIV infection.® For the next severd years, incremental advances were made with the
discovery of other antiretroviral drugs, including didanosine (ddl), lamivudine (3TC), and
stavudine (d4T) among others. However, the benefits of single drug treatments were relatively
short-lived; treetment failures often occurred within months to afew years and usudly were
associated with the emergence of viruses resstant to the very drugs used to fight them.

A conceptud breakthrough occurred when it was shown that combining two or three
antiretrovird drugsin “cocktail” regimens could delay the emergence of drug resistance and lead
to amore profound and prolonged benefit than could individual drugs® " 18 New classes of
drugs, the protease inhibitors and nor+ nucleoside reverse transcriptase inhibitors, alowed for

1 Monitoring the AIDS Pandemic Network. The Status and Trends of the HIV/AIDS Epidemicsin the World, 2000.
U.S. Census Bureau, 2000.

12" R. Bonnel (2000). HIV/AIDS: Doesit Increase or Decrease Growth in Africa? (Mimeo. World Bank:
Washington).

13 UNICEF. The progress of nations 2000. New Y ork: UNICEF, 2000.

14 R. Bonnel (2000). HIV/AIDS: Doesit Increase or Decrease Growth in Africa? (Mimeo. World Bank:
Washington).

15 M. Fischl et al, The efficacy of azidothymidine (AZT) in the treatment of patients with AIDS and AIDS-related
complex. A double-blind, placebo-controlled triadNEIM 1987; 317:192-197

16's. Hammer et al, A trial comparing nucleoside monotherapy with combination therapy in HIV-infected adults
with CD4 cell counts from 200 to 500 per cubic millimeter. AIDS Clinical Trials Group Study 175 Study

TeamNEM 1996: 335:1081-90

7S, Hammer et a, A controlled trial of two nucleoside analogues plus indinavir in persons with human
immunodeficiency virusinfection and CD4 cell counts of 200 per cubic millimeter or less. AIDS Clinical Trials
Group 320 StudyNEIM 1997;337:725-733

18 M. Hirsch et al, A randomized, controlled trial of indinavir, zidovudine, and lamivudine in adults with advanced
human immunodeficiency virustype 1 infection and prior antiretroviral therapyJ Infect Dis 1999; 180:659-665



more potent three-drug antiretrovira regimens. These regimens, known highly active
antiretrovird therapy (HAART), have resulted in the reduction of HIV levelsin the blood, often
to undetectable levels, and have markedly improved immune function in HIV-infected
individuas®

The advent and widespread gpplication of HAART has dramatically changed the typica course
of HIV infection and AIDS. Once dmogt uniformly deadly, HAART has transformed HIV
infection into a chronic condition that frequently remains without symptoms for many years,

with resultant gainsin life expectancy. Moreover, with the ability of HAART to dramaticaly
decrease vird replication, the chance of transmitting the virus has diminished correspondingly;
indeed, antiretrovird drugs administered during labor and delivery have drameticaly reduced
(by well over 50%) materna—to-newborn transmission of HIV, saving thousands of infants from
the complications and early death associated with AIDS?® Coincident with the introduction of
these therapies, AIDS death rates during the past six years have plummeted in the United States
and other wedlthy countries (Figure 1).

Current U.S. government recommendations suggest treetment of dl individuas with moderately
advanced to advanced HIV infection usng HAART regimens of three or more antiretrovird
drugs. ! Recommendationsin other high-income countries are smilar.?##* Although these drug
regimens dl have associated Sde effects, inconvenience and high cogt, improvements have
dready been made to develop less toxic, more convenient fixed-dose combination tablets and
chesper trestment regimens. Asaresult, it is reasonable in 2001 to expect people diagnosed
relatively early in the course of HIV infection to live long and productive lives. Findly, recent
cost effectiveness sudiesindicate that HAART represents a highly cost-effective medica
intervention, comparable in qudity- adjusted years of life to treatment of hypertension.?*

HIV Treatment in Low-Income Countries

The picture of success and continued improvement in the prevention and treatment of AIDSin
high-income countriesisin stark contrast to what has been seen in low-income countries. In the
low income countries, the overwhelming proportion of HIV-infected persons have no access to
HAART. In sub-Saharan Africa, for example, this lack of trestment access has trandated into
rapidly escaating desth rates (Figure 1). A few middle-income devel oping countries, notably

19C. Carpenter et al., Antiretroviral therapy in adults: updated recommendations of the International AIDS Society-
USA Panel JAMA 2000;283:381-390

20 perinatal HIV Guidelines Working Group (2001). Public Health Service Task Force Recommendations for Use of
Antiretroviral Drugsin Pregnant HIV-1-Infected Women for Maternal Health and I nterventions to Reduce Perinatal
HIV-1 Transmission in the United States. Available at:
http://www.hivatis.org/guidelines/perinatal/Jan24_01/PERJANOL.PDF.

21 Department of Health and Human Services (DHHS) and the Henry J. Kaiser Family Foundation (2001).
Guidelinesfor the Use of Antiretroviral Agentsin HIV-Infected Adults and Adolescents. Available at:
http://www.hivatis.org/guidelines/adult/Feb05_01/pdf/AAFEBO5B.PDF.

22 British HIV Association Writing Committee (2000). British HIV Association Guidelines for the treatment of
HIV-infected adults with antiretroviral therapy. Available at: http://www.aidsmap.com/bhiva/bhivagd1299.htm.

2 3. Delfraissy. Prise en charge thérapeutique des personnes infectées par le VIH. (Paris: Flammarion, 2000).

24 K . Freedberg et al.(2001). The Cost Effectiveness of Combination Antiretroviral Therapy for HIV Disease. NEJM
344:824-831.



Brazil and Thailand, and more recently Costa Rica, have introduced HAART successfully within
nationdly funded programs, however, these countries have gpproximately 10 times the per capita
income of the poorest countries and roughly one order of magnitude lower HIV prevdence. The
lack of feashility studies in poorer countries has impeded the widespread dissemination of
HAART to many of the places where it is needed most.

Neverthdess, HAART has been ddivered successfully in poor settings. One example isthe
Harvard-effiliated Clinique Bon Sauveur in Haiti, established by Partnersin Hedth in the middle
of asguatter settlement of persons displaced by a hydrodlectric dam. Starting in 1998, HAART
was made available to asmal number of late-stage AIDS patients, whose disease no longer
responded to the treatment of opportunigtic infections. In the Harvard-Haiti protocol, HAART is
prescribed to patients based on easily observed clinical signs and symptoms, rather than
advanced |aboratory tests, such as CD4 cdll counts and vird load, which are not currently
availablein this poor and rurd setting. The guiddinesfor initiation of HAART in this program
incdude the following:

Absence of active tuberculosis

Recurrent opportunigtic infections thet are difficult to manage with ether antibacterid or
antifungd drugs

Chronic diarrheawith wasting

Unexplained and sgnificant weight loss

Severe neurologic complications atributable to HIV

Severe lowering of red and/or white blood cdll counts

One of the key arguments againgt AIDS treatment in low-income countries is the belief that
patientswill fall to take antiretroviral drugs consstently and therefore, not only will become
resstant to these drugs but also transmit resstant virus. To ensure that patients take
antiretrovird drugs regularly, the Harvard-Haiti protocol dispenses drugs using the principles of
directly observed thergpy (DOT), which have been demonstrated to be effective in treating
tuberculosis and reducing the emergence of drug resstant strains. Each HIV-infected patient is
assigned an accompagnateur, (a"“companion”, mogt often a community heath worker) who
obsarvesingestion of the HAART medications daily and offers support to the patient and family.
Directly observed therapy of HAART (or DOT-HAART) ensures that the HIV-infected patient is
taking medications regularly, and this promotes the best clinica outcome for the patient and
minimizes the opportunities for drug resistance to develop.® Dozens of patients have been
enrolled in the Harvard-Haiti project, and dl have had a positive clinica response, characterized
by weight gain and the abatement of AIDS-rdlated symptoms, and the medications have been
well tolerated.?®

% Improvementsin clinical outcomes dueto DOT-HAART, compared with self-administered therapy (SAT) were
reportedin U.S. trials. M. Fischl, et al, “Impact of Directly Observed Therapy on Long-Term Outcomesin HIV
Clinical Trials,” Abstract 528, 8" Conference on Retroviruses and Opportunistic I nfections, Chicago, February 4 —
8, 2001, at http://www.retroconference.org.

26 P Farmer, et a, "Community-Based Approaches to HIV Treatment: DOT-HAART in Resource-Poor Settings'
Lancet (in press, 2001)



The DOT mode for ddivery of HAART is particularly compelling for severa reasons. Firdt, a
widespread, successful globd infrastructure has dready been established for DOT-based
tuberculosis trestment programs; 2”28 through which HAART might be effectively delivered.
Second, substantial overlap exists between those infected with tuberculoss and AIDS, since
tuberculoss is the mgor opportunigtic infection of HIV disease in poor country settings. Third,
DOT is cog-effective (i.e., an efficient use of limited resources) in poor, low-wage seitings, asit
is labor- rather than resource- intensive and requires only community workers with little training.
Fourth, the tight control of drug dispensing in DOT blocks the development of ablack market in
antiretroviral drugs. This matter, in particular, is of consderable importance to those seeking
efficacious AIDS trestment as well as to pharmaceutica companies, who need protection from a
black market when providing drugs a deeply discounted prices.

HAART ddivery in poor settings has not been limited to Haiti. Both Senegal and Cote d'Ivoire
have seen successful distribution of HAART. 23031 |n Senegdl, 86 patients have beentreated in
apilot program for over two years. These studies show that personsin poor countries are able to
adhere to medications and that AIDS trestment can be successfully ddlivered. Based on clinica
trial data from developed countries, there is ample reason to expect that AIDS treatment in these
settings will result in amilarly sgnificant gainsin extending life and hedith.

Proposal for Treatment of HIV Infection in Poor Countries

We hypothesize that the widespread trestment of AIDSwith HAART in the world' s poorest
countriesis both feasble and effective, and urge that this hypothesis be tested immediatdy. We
propose that broad availability of HAART be phased in over the next 3-5 yearsthrough
amultaneous, large-scae pilot programs designed to determine the best treatment Strategies for
use in poor countries. These pilot programs would provide treetment immediately, while
concurrently maximizing adherence; limiting the development of drug resstance; utilizing
exising infrastructure; building new infrastructure; and monitoring drug flow to ensure
compliance of drug digtributors with internationa agreements on discounted pricing and
carefully controlled digtribution. A proportion of the persons recelving trestment in these
programswould aso enrdll in intengve dinicd trids, which would collect Sate-of-the-art
virologica, immunologicd, and dinical information; this information, such as CD4 cdll counts
and vird loads, would optimize treatment protocols and determine treatment efficacy through
scientific methodology.  We dso emphasize the importance of full locd involvement of HIV-
infected communitiesin the design and implementation of treetment and trids. Large-scale pilot

27 M. Desvarieux et al. (2000). A novel approach to directly observed therapy for tuberculosisin an HIV-endemic
area. Am J Public Health 91:138-41.

28 p Kamolratanakul et al, (1999) Randomized controlled trial of directly observed treatment (DOT) for patients
with pulmonary tuberculosisin Thailand. Trans R Soc Trop Med Hyg 93:552-7.

29 p, Sow, “Clinical, Immunological and Virological Effectiveness of Antiretroviral Therapy in a Resource-Poor
Setting: The Senegal ese Experience” Abstract 490, 8" Conference on Retroviruses and Opportunistic Infections.
30 R. Landman, et. al., “Evaluation at 6 months of a Once-a-Day HAART Regimen in Treatment-Naive HIV-1-
Infected Adultsin Senegal (ANRS 12-04 Study)” Abstract 491, 8" Conference on Retroviruses and Opportunistic
Infections.

LY. Diop, et al, “ Prospective Trials of CBV + IDV in West Africa’ [Cote-d’ Ivoire], Abstract 492, 81" Conference
on Retroviruses and Opportunistic I nfections.



programs, coupled with scientificaly rigorous clinica studies, would not only make treatment
available immediately, but would gather the critica data necessary to improve future trestment.
It is only through these efforts that we can address the most critica questions regarding
widespread AIDS trestment in resource- poor Ssettings.

1. Who should be treated?

Recent guiddlines in developed countries, based in part on cumulative toxicities of the
antiretrovird drug regimens, recommend deferrd of HAART until the later stages of HIV
infection and that treatment be guided by laboratory tests such as CD4 cdll count and vird load.
Current U.S. guidelines, for example, recommend initiating HAART at CD4 counts less than 350
cdlsmm?® or viral loads greater than 30,000 copies/ml of plasma®? While the optimal timing of
therapy in resource poor nations has not been studied, starting treatment in the later stages of
disease makes practicd sense. It isthose late in the course of the disease whose survivd timeis
most enhanced by HAART and who are most easily identified as candidates for trestment on the
basis of dlinica sgns and symptoms, even without facilities to perform CD4 or vird load testing.

However, as with other aspects of scaing up HAART, who should be trested, and when, are
questions for clinical, epidemiologica, and operationa research to answer. That is, dl large-
scae efforts to provide AIDS treatment should be carefully monitored and designed to reap the
maximum benefits, and the maximum amount of informeation regarding the efficacy of the
proposed protocols. This said, we recommend treatment for HIV-infected individuas asfollows

(@) Multiple pilot programs, including a subset of the population in clinicd trids, should
beinitisted in pardld in different locales, snce the logistics of drug delivery and
response to therapy may vary from place to place. All programs, and especialy the
clinicd trids, should be supported by the public scientific inditutions of wedthy
countries (e.g. the Nationd Ingtitutes of Health (NIH), Centersfor Disease Control
and Prevention (CDC), and their counterpartsin other countries), UNAIDS, and
academic research centers.

(b.) Among the planned programs, consideration should be given to rgpidly starting a
severd large-scae countrywide trids, to be conducted initially over a period of about
three years. Trids of this breadth are essentia for ng the feasbility of country-
scae AIDS treatment, with a view to overcoming arange of possble barriers. The
countriesin which these trials are conducted should be selected based on strong
governmenta support and some exigting infrastructure to back the effort. With
adequate infrastructure devel opment and support as part of the programs (discussed
below), such trids could enroll several tens of thousands of patients within a country,
or what might be a sizegble fraction of the AIDS patientsin asmal country.

(c) In areas with access to CD4 counts and/or viral load testing, selection of personsto
treat should be based on these |aboratory measurements and should initidly use the
treatment guidelines accepted in wedthy countries. The outcome of treatment based

32 Department of Health and Human Services (DHHS) and the Henry J. Kaiser Family Foundation (2001).
Guidelinesfor the Use of Antiretroviral Agentsin HIV-Infected Adults and Adolescents. Available at:
http://www.hivatis.org/guidelines/adult/Feb05_01/pdf/AAFEBO5B.PDF.



on these sdlection criteria and guideines should be rigoroudy assessed as experience
accumulates to bring improvements to future trestment decisions.

(d) In areas without accessto CD4 counts or vird load testing, selection of personsto
treat should be based on HIV seropositivity and AIDS-defining dinicd sgnsand
symptoms. To ensure that symptom-based treatment does not compromise timely
treatment, studies should be done to correlate the clinical criteriawith [aboratory-
based CD4 and vird load measurements, which could be furnished by a network of
internationa reference laboratories (discussed below).

(e) Congderation should be given to designing pilot programs and clinicd tridsto treat
both adults and children.
(f) Consideration should be given to designing pilot programs to contribute directly to

preventing the spread of infection. For purposes of prevention, particular groups that
should be targeted include HIV-infected pregnant women, and groupsinvolved in
high-risk behavior for transmission. Such programs would promote and assess the
potentid role of HAART in reducing the transmission of HIV on a population scae.
(9) Since tuberculoss is the mgjor cause of death in persons with AIDS, treatment for
tuberculosis should be available to protect both HIV-infected individuads and to
prevent their transmitting tuberculosis to their family members and close contacts.

2. What treatments should be used, and how should they be delivered?

With many antiretrovird drugs on the market, alarge range of HAART regimensare avallablein
wesdlthy countries. The ideal regimen should be potent and well tolerated; should have low drug
toxicity; should be smplefor the patient to take; and should not be prone to development of drug
resstance. There are asyet no proven datathat one particular regimen is best for initiating
therapy, and therefore, severd treatment regimens should be available for use in poor countries.
In addition, dmost dl treatment data have focused on HIV subtypes prevdent in the U.S. and
Europe. No data exi to indicate which antiretrovird regimens are optimd for trestment of the
most globaly prevaent HIV subtypes, such asHIV-1C.

Ultimately, operationd rather than biomedica congderations may make one regimen preferable
to another. Complicated treatment regimens often require multiple drugs to be taken at different
times throughout the day. The recent development of new, fixed-dose combinations, which
combine severd antiretroviral drugsin asingle tablet, can help make HAART easier for the
patient to take and thus can help forestal the development of resstance. Brand name products
such as Trizivir (GlaxoSmithKline) aready combine three drugs (zidovudine, lamivudine, and
abacavir) into asingle tablet taken twice daily, and forthcoming products from a generic
manufacturer (Cipla) will combine other drug combinations (zidovudine, lamivudine, and
nevirapine, and stavudine, lamivudine and nevirapine) into asingle tablet with smilarlly smple
dosing.®® In addition, severa currently available drugs (eg., didanosine, efavirenz) and othersin
development (e.g., tenofovir, emtricitabine, and BM S 232,632) can be administered once daily,
and this holds out the prospect of once-dailly HAART regimens. A DOT-HAART regimen
taken once daily would make possible ahigh level of patient adherence to drug trestment as has
previoudy been seen in well-run, DOT-based tuberculosis treatment programs in poor
countries 331, This approach could aso be augmented through small cash incentives or through

33 Personal communication to the authors, Dr. Y.K. Hamied, Cipla Ltd. (March 2001).
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recruitment of hedth workers from the community, both of which have been shown to improve
adherence.3*

In summary, smplified dosing regimens of antiretrovira drugs, combined with direct
observation and/or other Strategies to improve patient adherence to medication are likely to be
effectivein poor countries. We accordingly recommend the following:

(a) HAART regimens should be chosen based on established efficacy, safety, ease of
adminigration and tolerability.

(b.) DOT programs should be formaly evauated and compared to other trestment delivery
and patient monitoring programs.

(c.) Treatment proven to be sub-optimd in wedthy nations, such asthe use of only one or
two nucleoside inhibitors, should not be used.

(d.) DOTS treatment for tuberculosis should be integrated into the treatment protocol for
those persons infected with both HIV and TB.

(e.) Anexpanded effort to track the development of antiviral drug resistance has to be part
of dinicd trids

3. Where should treatment be administered?

Internationa support for treatment should be made available in any resource poor country where
thereis palitica support localy and at the highest levels for providing accessto AIDS treatment
on ascientifically monitored basis. The international community should be prepared to
reciprocate this interest with technical and financial assistance to build the needed infrastructure
for trestment and monitoring. The existing local infrastructure and resources would determine
the type of trestment and methods of monitoring thet are initidly used: e.g., treetment based on
CD4 cdl counts and/or HIV vird load monitoring, or trestment based on symptomatic iliness,
such asin the Harvard-Haiti protocol. In those aress where existing trestment infrastructure is
lacking, this should not be cited as an impasse by which to forego trestment. Efforts should be
initiated to build the clinica and diagnogtic capacity to furnish and monitor therapy, making use
in the interim of geographicaly distant infrastructures (including those in wedthy countries) to
monitor the efficacy of interventions and the potentid adverse effects of the antiretrovird drugs.
Research efforts dso should be directed toward understanding how different levels of locally
avallable [aboratory infrastructure affect thergpeutic outcomes, and whether dternative, lower-
cost technologies for CD4 cdll count and vird load testing are useful and reliable in poor
countries® We accordingly recommend the following;

(@ Internationa support for trestment should be made available in dl low-income or
high prevalence nations where there is political support locadly and at the highest
levelsfor providing access to AIDS treatment on a scientifically monitored basis.

34 3. Volmink and P. Garner (2001). Interventions for promoting adherence to tubercul osis management (Cochrane
Review). Issue 1, 2001. Oxford: Update Software.

35 The WHO has collected information on alternative CD4 and viral load measurement technol ogies that are both
established and less expensive than those customarily used in wealthy countries. A useful summary of these
aternative technologies, with costs, isfound in “Laboratory Requirements for the Safe and Effective Use of
Antiretrovirals’: http://www.who.int/HIV_AlDS/antiretroviral_modules/indexar.htm.
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(b) Wherethe politica will exigts for trestment, the internationa community should
assig in providing necessary infrastructure to support the rapid expansion of pilot
programs for treatment, as well as the scientificaly rigorous dlinicd trias thet would
accompany those programs.

(c) Until suchtimeasdl necessary infragtructure isin place, the loca capacity to provide
clinica and diagnostic support services, as well as trestment of tuberculosis and
opportunigtic infections should determine the type and intensity of the trestment
programs ingtituted.

(d) Theinternational community should redouble its aid effort to build the needed
infrastructure, ddlivery capacity and monitoring capacity necessary to achieve the
best therapeutic outcomes in poor countries without delay, once the precise
infrastructure requirements are known.

(e) Effortsshould beinitiated immediately to expand education and training of hedth
care providers and scientists from poor countries to support these efforts.

4. What diagnostic and supportive testing should be performed?

While AIDS trestment in resource-poor countries may necessitate different clinica guiddines
and practices, acceptable practices must be ingtituted to ensure the safety and efficacy of
trestment. Thisincludes, for example, establishing standards for monitoring the clinica signs
and symptoms suggestive of drug toxicity (e.g., jaundice, neuropathy). These will vary
according to the drugs utilized and may include hematologic, rend, and hepatic assessments.
Because different drugs have different toxicities, the monitoring sandards and |aboratory tests
required in an individud Stuation should be determined by the HAART regimens utilized in a
particular area.

In addition, where possible, blood should aso be monitored for drug efficacy, as measured by
increased CD4 cdll counts and reduced HIV vird load, and where patients are not responding to
therapy, for drug resstance. The frequency of such monitoring will vary over time. Initid
response to thergpy should be monitored by measuring CD4 cell counts and vird load at basdline
and after several months of therapy. If vira suppression (i.e., treetment success) is achieved and
maintained, monitoring frequency may be reduced. Therole of vird resstance testing for
individuas in whom regimens are failing is dill being evauated in wedthy countries and cannot

be recommended for routine use in poor countries at thistime. However, blood specimens
should be stored, if possible, for eventual resistance testing, so studies can be conducted
evauating both the utility and codt- effectiveness of resstance testing in these settings. In
ummay:

(&)  Toxicaty monitoring should be done by dlinica examination and appropriate |aboratory
testing of blood specimens.

(b.)  Specific laboratory tests and their frequency should be dictated by the HAART regimens
being utilized.

(c) CD4cel countsand/or HIV vira load should be monitored at intervals, wherever
possible, to assess the benefits of therapy.

(d)  Specimens should be stored for eventud studies evauating the usefulness of vird drug
resistance testing in resource-poor countries.



(e)  Clinica correation between CD4 cell count and vird load with AIDS and opportunistic
infections specific for each locae should be determined.

(f.) Efforts should beinitiated immediately to develop less expensive monitoring assays, but
this should not delay the implementation of trestment programs.

5. What questions should be asked in order to define the standard of care for AIDS treatment in
resource poor settings?

The rapid expansion of trestment into resource- poor countries is necessary not only to provide
life- prolonging therapies, but aso to answer important questions that will improve future care.
Asin developed countries, clinica trids should define the “Best Practices’ for AIDS treatment
in poor countries and use them to devel op treetment guiddines. The important scientific issues
that should be addressed include the following:

(&)  Which HAART regimens are the best tolerated and have the lowest risk of adverse drug
reactions requiring advanced medical care or immediate physician intervention, both of
which are lesslikely to be available in poor countries?

(b.)  Doesthe thergpeutic outcome of HAART vary depending on whether aDOT protocol is
used; and does it matter whether trestment is supervised by alay person living in the
patient's community or amore skilled hedth worker to whom a patient must travel ?

(c) Whatleve of adherenceto HAART can be achieved, and what socid or programmeatic
factors can help promote the highest levels of adherence?

(d.)  Doesthe therapeutic outcome of HAART vary according to trestment initiation based on
clinica sgns and symptoms of AIDS or trestment based initiation based on laboratory
tests, such as CD4 cdll counts or HIV vird |oads?

(e)  Which symptomatic signs or inexpensive laboratory diagnostics most reliably predict
when HAART should be initiated?

(f.) Does HAART efficacy and development of resistance vary according to the subtype of
HIV that is being treated?

(g)  Doestreatment for tuberculosis and other opportunistic infections enhance the
effectiveness and sustainability of AIDS trestment?

Answersto these questions are vitd to the systematic and rationd improvement of AIDS
treatment in poor countries. Rather than regject AIDS treatment because countries are too poor to
adequatdly provide it, AIDS trestment must be performed differently in diverse settings due to
condraints in infrastructure, skilled medical workers, and finance.

6. How should AIDS drugs be procured and treatment financed?

Financid arrangements for large-scae distribution of AIDS treatment should be based on three
premises: (1) discounts and marketplace competition for AIDS drugs have reduced their price by
90% or more during the past year; (2) AIDS treatment will aways be more expensive than poor
countries can afford, meaning that internationd ad is key to financing the effort; and (3)
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treatment should be offered in conjunction with greetly scaled up programs designed for
prevention, since treatment and prevention must go hand in hand.

Last year, anumber of the world’s mgjor pharmaceutica firms (Boehringer Ingelheim, Brigtol
Myers Squibb, GlaxoSmithKline, Hoffman La Roche, and Merck) reached an agreement with
UNAIDS to furnish antiretroviral drug therapy to poor governments a reduced cost.®® This
“Accederating Access’ initiative has led to agreements on price reductions in four countries—
Cote d'Ivoire, Rwanda, Senegad and Uganda—with nearly twenty other countriesin various
dtages of negotiations. In generd, the Accelerating Access ground rules are that, in exchange for
discounts of up to 90%, recipient countries pledge to respect patent rights and to indtitute
safeguards that prevent the lower priced drugs from entering illicit, black market trade.

By early 2001, the Accderating Access inititive had had little effect in scaling up AIDS
treatment, even in the countries where price agreements were in force. Not only were the
Accderating Access prices gtill significantly above production cost (around $950 - $1,850
annudly for aHAART regimen, depending on the specific “ cocktail”), but they remained far too
high for the impoverished countries to purchase out of their own resources or to provide the
medica services needed for ther effective ddivery. In short without donor assistance the low-
income countries have been unable to take advantage of these reduced prices’

Prices have continued to fall rapidly in early 2001. As aresult, severd generic drug makers, most
notably Cipla of India, have offered to supply generic products at prices lower than the
Accderating Access initiative® In addition, two major pharmaceutical companiesinvolved in
the origind initiative, Merck and Bristol Myers Squibb, have announced further, deeper price
cuts to offer their drugs a or below production cost.3*4° Similarly Abbott laboratories
announded its decision to offer two antiretrovird drugs and aclinical test product in Africaat no
profit*?. Finaly, Merck and GlaxoSmithKline have recently announced that they will sdl
discounted drugs not only directly to governments but dso to non-governmenta organizations
and charitiesworking in poor countries. These dynamic developments reflect the willingness of
these companies to assst in this effort, various recent price quotations, and evidence on

prodijzcti on cogts, we estimate that atypical HAART regimen can cost $500 a year, and possibly
less.

While prices in this range are criticaly important and necessary to achieve alarge expansion of
AIDS treatment, they are not sufficient. Five hundred dollars per patient per year (patient-year)
remains far above what most poor economies can afford without donor assstance. To illudrate,

36 Other firms manufacturing antiretroviral drugs (e.g., Abbott), or offering other drugs useful for AIDS treatment
(e.g., Pfizer) chose not to participate in this original agreement.
37 M. Schoofs and M. Waldhol z. Drug Companies, Senegal Agree To Low-Cost HIV Drug Pact. Wall Street Journal
gOctober 24, 2000).

® D. McNeéil. Indian Company Offersto Supply AIDS Drugs at Low Cost in Africa. New York Times (February 7,
2001). Ciplaannounced discounted prices of $350 (for Doctors Without Borders) and $600 (for governments) to
gurchase its versions of stavudine, lamivudine and nevirapine.

®H. Collins. Merck Cuts Prices for AIDS Drugsin Africa. Philadelphia Inquirer (March 8, 2001).
“0'M. Petersen and D. McNeil. Maker Yielding Patent in AfricaFor AIDS Drug. New York Times (March 15, 2001).
“! Reuters, Abbott to Sell AIDS Drugs, Tests at No Profit in Africa, March 27, 2001.
2 Thisis based on the raw materials cost of zidovudine, lamivudine and nevirapine, supplied to us by various
manufacturers.
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Ghana, Nigeriaand Tanzaniahave aper capita gross national product (GNP) under $400; out of
these funds, public-sector health budgets are $8/patient-year or less— far too little to ded with
basic hedlth needs, much less AIDS trestment.*>** Furthermore, obligations to pay foreign debt
often outstrip the entire health budget in these countries. With AIDS poised to reduce the
growth of income in these impoverished economies, it is virtualy certain that additiond loans
taken on to deal with AIDS could never berepaid. The provison of internationd ad purely as
grants, not loans, is therefore the only fiscally sound policy for such impoverished countries; and
subgtantial grant support will dso be needed for a few middle-income countries, such as South
Africaand Botswana, where prevaence of HIV infection is high, so that the fiscal burden would
once again be too large for the country to manage out of its own resources.*®

Applying these current facts, we can gpproximate the amount of internationa aid that would be
needed for awide-scale AIDS treatment effort, using , for example, aDOT-HAART approach in
aresearch stting in Sub-Saharan Africa (Annex A). Taking into account the cogts of the drugs
themsalves, plus estimates for DOT operationa cogts, research to monitor and improve the
effectiveness of HAART in thefield, and associated material cogsfor clinica supplies such as
diagnogtic tests, we caculate the cost of DOT-HAART to be about $1,123/patient-year in Sub-
Saharan Africa. Assuming that 1 million patientsin Sub-Saharan Africawill recaeive trestment
within three years, tota requirements for internationd aid using this gpproach are projected to be
$1.1 billion annudly by year 3. In addition to the cost of antiretrovira therapy, UNAIDS has
estimated that $3 billion per year is dso needed for Sub-Saharan Africafor prevention,
community support and trestment other than antiretrovira therapy*®.

If the AIDS treatment protocol s prove successful, as we expect, up to three million peoplein
Sub-Saharan African countries could become HAART recipients within afive-year time frame.
By year 5 of the scaling up of this effort, therefore, we anticipate that donor assistance on the
order of $3.3 hillion would be needed for antiretrovird treatment for the region. These are
ambitious targets, but they still would not cover large numbers of peoplein African that need
care. Even more extengve coverage would likely require asignificant expansion of basic hedth
infrastructure into regions that now lack access to medical services. We have not cal culated
those additiond infrastructure costs, but would add that they are investments that should be
supported by the donor community in any event, not only for tresting AIDS patients but for
fighting a vast range of diseases that are currently daiming millions of livesin Sub-Saharan
Africa

Since Africa represents gpproximately 80 percent of the worldwide HIV -infected population that
would require internationa donor support (low-income and/or high-prevaence countries), total
globa costs would be around 25 percent higher than the African cogts. Thus, in three years, totd
cost projections of agloba treatment effort would be around $1.4 billion and about $4.2 billion
by year 5. Indiawould represent about three-fourths of the non-African HIV-positive population
requiring internationd grant support. We note that scaing up AIDS trestment must be

“3 GNP data are 1999 per the World Bank: http://www.worldbank.org/data/countrydata/countrydata.html.

4 WHO. World health report. Geneva: WHO, 2000.

5 Among middle-income countries (>$755 per capita GNP in 1999), prevalenceis greater than 2 percent of adults in
Botswana, South Africa, Thailand, Dominican Republic, and Guyana. These countries, like the low-income
countries, will need grant support, with levels depending on the prevalence rate and national income.

46 AIDS Epidemic Update: December 2000, www.unaids.org, page 20.
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accompanied by scaling up tuberculosis treatment as well, especidly since TB isthe leading
opportunigtic infection related to AIDS in Africa.

Beyond the five-year horizon, the cost to the donor community will be subject to three forces.
Firg, Sgnificant reductions in treatment costs are expected; this would be due not only to
economies of scale and learning curvesin drug production and delivery of medical services, but
aso to the introduction of new and increasingly effective trestment. Considerable researchis
aso underway to produce an effective HIV vaccine, which if successfully developed could
fundamentaly reduce the costs of both prevention and trestment in later years. Second, the
incidence of new infections is expected to pesk and then decline. Increased treatment efforts
presumably would correspond with scaled- up prevention efforts, which would result in decreased
vird tranamisson, fewer AIDS cases, and ultimatdly, fewer candidates for HAART. Third,
however, it is anticipated that initidly the population of digible patients will rise, especidly as
effective treetment protocols extend the lives of those currently suffering from AIDS. We
cannat, at this point, make detailed cost estimates beyond a five-year horizon. We do believe,
though, that the first two factors (declining treetment costs and a reduction in incidence) suggest
that costs to the donor community will pesk at severd hillion dollars per year, especidly if
treatment programs are complemented by intensve prevention programs, as recommended.

In order to broaden trestment accessin a scientifically effective manner, we propose a
coordinated globa program. The internationa donor community, with significant U.S.
participation, should provide financid and scientific support, while the recipient countries should
commiit to the needed politicad and scientific partnership. To achieve effective internationa
coordination with appropriate scientific support, we propose a centrdized funding and
managerid dructure a the internationd level, under World Hedlth Organization (WHO) and
UNAIDS leadership and with strong backing from internationa scientific inditutionsinduding
the NIH and the CDC. Specificaly, we recommend the following:

(&) Adngle globd HIV/AIDS Prevention and Treatment Trust Fund should be established
with joint WHO and UNAIDS leadership, and with strong support from internationd
scientific inditutions including the NIH and CDC. Thistrust fund would receive
contributions from donor governments for AIDS treatment, prevention efforts, other
related hedlth care, and operationa research in affected countries.

(b.)  Project expenditures from the Trust Fund would be conditiona on satisfying two
principles:

() All project proposds should originate in the recipient country by the government
or a non-governmental organization backed by governmentd support. This
approach would ensure that the projects considered for funding are those for
which there is confirmed political support and would avoid the pitfal where failed
projects are blamed on alack of politica backing.

(i) All project proposa's should undergo independent, expeditious review by a pand
of experts externd to the donors themselves and on accepted ethical, scientific,
medica and public hedth principles. This process should be modeled on the
“peer review” practices common in scientific funding agencies, but which are
absent in international aid agencies. Expert review would ensure that only those
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projects likely to have a measurable impact on health outcomes would qudify for
donor funding. This principle isimperative to reassure taxpayers in weelthy
governments that the internationa aid effort is deserving of support.®’

7. How should the success or failure of this effort be evaluated?

The objective of our proposd isto provide HIV therapy for persons with symptomatic HIV
infection in order to prolong life; reduce HIV transmission; reduce transmisson of tuberculoss
and other opportunigtic infections; and stabilize decimated socid structuresin a context in which
the efficacy of interventions can be monitored and objectively evauated. A key componert of
this effort would be the rapid accumulation and dissemination of information, including hedth
outcomes of trials, recommended treatment guidelines, and solutions to operationa barriersin
resource-poor settings. Moreover, disseminating this information would require amultilingud
website to publish reports in a standard format and, in poor countries, continuing education and
training for scientists and physicians who are routinely isolated from the global scientific
community. We recommend the following:

(@)  All interventions should be carefully monitored to determine efficacy of treatment
regimens, prevention of tranamission, and emergence of drug resstance.

(b.)  Outcome data must be rapidly and widely shared.

(c)  Guiddinesfor standards of care should be devel oped, disseminated, and revised on a
regular basis.

Conclusion: It is time for a New Global Initiative to Provide AIDS Treatment in the
Poorest Countries

Asoutlined at the beginning of this document, the leading objections to the widespread use of
HAART in poor countries relate to infrastructure, patient adherence and drug resistance, cost,
and politica leadership. We believe this proposal systematically addresses each objectionin a
manner that can be assessed in both large pilot programs and dinicd trids. In summary:

1. Infrastructure: Our proposa recommends the use of existing and developing infrastructures,
such as networks that have been devel oped for directly observed therapy for the trestment of
tuberculoss, and for maternd-to-child HIV transmisson. The proposa aso recognizes the
immediate need to build additiond infrastructure in resource-poor countries through the
support of donor funding.

2. Adherence/drug resistance: The proposal recommends the use of smplified (once- or twice-
dally) HAART regimensin addition to directly observed thergpy and other strategies

" In the words of aformer deputy administrator of USAID, “To ensure that the use of [aid] funds[is]...well
informed from a scientific point of view, [aid agencies] should form a series of scientific advisory committees that
would periodically review overall policies...aswell asthe allocation and use of [aid] funds.” Source: C. Lancaster
(2000). Transforming Foreign Aid. (Institute for International Economics: Washington), page 92.
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4.

designed to achieve high levels of adherence. These strategies have been associated with a
high degree of trestment success and low levels of drug resstance in tuberculos's treatment,
and treatment for both diseases should be integrated.*®

Cost: At gpproximately $1,100 per patient per year, thetota cost of treatment for 1-3
million HIV-infected individuds in Africawithin 3-5 years would be easily managed by the
world' s wedthiest countries. Even at the five-year mark, the annua expenditure of about
$3.3 hillion would represent only about 0.01% of the aggregate GNP of these countries—or
about one cent (1¢) of each $100 of income in these economies. Extending this program
worldwide would add around 25 percent, so that the annua expenditure would total
aoproximately $4.2 billion in the fifth year. Thisisasmdl price to pay for treetment on a
meaningful scalein the midst of the worst worldwide pandemic in 600 years. It will likely
save millions of lives, while leaving abundant capacity to fund AIDS prevention.

Leadership: The proposa recommends the establishment of an HIV/AIDS Prevention and
Trestment Trust Fund, and calls on wedlthy countries to provide financid and scientific
leadership, and poor countries to provide necessary political and ingtitutional support a both
the nationd and community levels. Successful trestment ddlivery requires the full
involvement of national governments and communities in the ultimate design and
implementation of these interventions.

We conclude that arapid scaling-up of scientifically monitored AIDS trestment in poor countries
will prove feasible, affordable, and highly effective. There should be no further dday in
launching amgor internationd effort to save the lives of millions of HIV-infected persons. This
effort will aso help prevent the transmisson of HIV infection to millions of hedthy individuas

in low-income and high-prevaence countries through the introduction of AIDS treatment.

8 Martin S. Hirsch, et. al., “Antiretroviral Drug Resistance Testing in Adult HIV-1 Infection,” Journal of the
American Medical Association, May 10, 2000, Vol. 283, No. 18, 2417-2426.
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ANNEX A
Estimating the Cost of Expanded AIDS Treatment in Africa

Asthe main text of the Consensus Statement makes clear, low-income countries (i.e., those
having an annua per capita GNP < $755 annualy on World Bank criteria) lack sufficient
resources to finance AIDS treatment by themselves, even with discounts of 90% or more on drug
costs.*® A few somewhat wedlthier developing countries (e.g., Botswana and South Africa)
could finance limited AIDS treatment, but even then only afraction of their needs. With the
current supply of domestic resources, no country in sub- Saharan Africa can undertake
widespread AIDS treatment; these countries are Smply too poor relative to the prevalence and
costs of the disease. This argument is often lost in popularized comparisons to Brazil, which has
furnished free AIDS treatment to its citizens. Brazil’s ability to provide treetment stems from the
following: first, Brazil’s average annud income is $4,400 (1999 estimates), and second, only
0.5% of adults there are HIV-poditive. Thisisin stark contrast to Sub-Saharan Africa, where the
average annua income is about $500 (1999 estimates) and the prevalence of adult infection
abomsgoﬁ to say nothing of the most affected countries, where the infection rate can reach

40%.

The combination of low income and high HIV prevaence indicates that if AIDS treatment is
supplied in Africa, internationd aid will have to pay for nearly dl of it. Additiona donor
assigtance aso will be needed for countries where low income or high prevaence or both put
resource needs for AIDS trestment beyond the financia capacity of the nationa government.
Donated funds would finance both materia requirements (e.g., medications, including
antiretrovird drugs and drugs for opportunigtic infections) and operational requirements (e.g.,
research and clinica operations) for AIDS treatment. We estimate that as of today, Africawould
represent approximately 80 percent of the globa needs for donor support and thet remaining
donor support would assst countries in South and Southeast Asia (e.g., India, where nearly 5
million people are infected with HIV) and in the Americas (e.g., Dominican Republic and
Haiti).>*> Accordingly, this Annex focuses on the costs of AIDS trestment in Africaand
recognizes that agloba program would require gpproximately 25 percent more in overdl donor
financing than the Africa- specific program outlined here. We do not make cost estimates for the
expangon of tuberculos's treatmert thet is needed in any event and that should accompany an
expanded AIDS treatment effort, but endorse the additiond funding of the globa Stop TB
campaign.

This costing modd is based on a series of per-patient unit costs multiplied by the number of
patients treated. We perform the andysis as satic, taking into account only the need for
treatment within the next 3 years. However, smilar methods could be used to project future

49 United Nations Conference on Trade and Development. Criteriafor Identifying LDCs. Availableat:
http://www.unctad.org/en/subsites/Idcs/document/criteria. htm#B.

0T, Rosenberg. Look At Brazil. New York Times Magazine (January 28, 2001).

1 UNAIDS. Report on the global HIV/AIDS epidemic. Geneva: UNAIDS, 2000.

52 Among the universe of countriesthat are either low income (< $755 in 1999) or high prevalence (> 2% infection
rate of adult population) or both, Sub-Saharan African countries include an estimated 25 million HIV-positive
individuals, and the rest of the world another 5 million (including 3.2 millionin India, 1.7 million in other parts of
South and Southeast Asia, and 0.5 million in the Americas).
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costs by using epidemiologica projections of HIV prevaence, incidence, and future AIDS
mortdity to adjust the number of HIV-infected individuads needing treatment.

1. HIV testing costs

Prior to recelving trestment, each patient must test obtain counseling and test positive for HIV
infection. Because the CDC and other agencies aready have expended considerable effort on
widespread HIV testing in Africa, we have estimated additiond testing costs only for those most
likely to benefit from immediate therapy. Determining HIV Satus is a nonkrecurring cost on an
annud basis. The cost of an episode of counsdling and testing has been estimated between $3 to
$18, with the Harvard-Haiti project reporting acost of $7. Thisis consstent with the
assumptions of other published studies®® ** Thus, we assume consarvatively that each episode of
counsdling and testing costs $10 for those who test negative, and $20 for those whose test is
repeated and who are confirmed positive. We estimate an HIV prevalence of 30% among those
tested, when targeted to patientsin hospitals and clinics. With an overdl HIV prevalence of 10%
in sub- Saharan Africa, it is likdly that targeted testing will yield 30% of patients infected.>® Of
this 30%, we estimate that 1 in 3 will have advanced HIV disease and therefore require
treatment. Thus, to achieve our god of trestment for 1 million HIV-infected patients,
gpproximately 10 million people will need to be tested. Of these 10 million individuds, three
million will test pogtive for HIV, with 1 million candidates for trestment. The breskdown is as
folows:

Initid screening tests

(10 million people) x ($10/person) = $100 million (one time cost)

Confirmation of HIV-podtive Satus

(3million people) x ($10/person) = $30 million (one time cost)

It isimportant to note that counseling and testing expenses would be spread over severd years.
That said, the above testing effort would cost $130 million totd, or $43 million annudly if

Spread over three years. In addition to serving as a screening tool to select candidates for
trestment, counsdling and testing has the added benefit of informing those who are HIV-negative
of their gatus, which has been shown to result in people changing their behavior to avoid future
HIV infection.®®

3 B. Varghese and T. Peterman. Test and Protect: HIV testing and counseling for HIV prevention in Africa
Presented at International A1DS Economic Network Symposium, Durban, South Africa, July 7-8 2000. Available at
http://www.iaen.org/conferences/durbansym/papers/85V arghese.pdf.

> E. Marseille et al. (1999). Cost effectiveness of single-dose nevirapine regimen for mothers and babies to decrease
vertical HIV-1 transmission in sub-Saharan Africa. Lancet 354:803-809.

%5 Sinceindividuals with advanced AIDS disease will present themselves for testing at public clinics and other
treatment sites, in order to join in treatment programs, the proportion of those tested that are HIV-positive will likely
be much higher than the overall prevalencerate.

%8 VVoluntary HIV-1 Counseling and Testing Efficacy Study Group (2000). Efficacy of voluntary HIV-1 counseling
and testing in individuals and couplesin Kenya, Tanzaniaand Trinidad: arandomized trial. Lancet 356:103-112.
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2. Drug costs:

For most patients (70%), we assume an annua drug cost of $500 per patient per year for
HAART (see main text). For the remaining 30% of patients, we assume a more expensive
regimen is necessary at increased costs of $1,000 per patient per year. This assumption is based
on data that show that patients who develop virologic resstance to an initid regimen typicaly
require more or different drugsin a“savage’ regimen aswell as other trestment Strategies for
late-stage AIDS. Thisyields a probability-weighted, per patient drug cost of $650/year across
the board.

For symptomatic AIDS treatment, such as demongtrated by the Harvard group in Haiti (see main
text), we assume that only patients with advanced HIV disease satidfy the criteriato begin
treatment. Furthermore, because the time from AIDS onset to deathis typically under one year
in Africa®’ °® we estimate that the number of patients who would begin therapy in Africais
roughly equd to the number of AIDS desths reported by UNAIDS in 2000. Therefore,
aoproximately 2.4 million people in Africaare anticipated to be candidates for initid treatment
We caculate the drug cogts for treating 1 million patients as follows:

59

(Imillion people) x ($650/patient-year) = $650 million/year

It isimportant to note that this approach may underestimate the number of candidates for
treatment, because it is retrogpective by one year in a growing epidemic and because the number
of AIDS desthsis an imperfect proxy for the number of people living with advanced AIDS. In
addition, three factors may further limit the number of patients who receive initid trestment: (1)

Not every AIDS patient will be interested in, willing, or abdle to be treated; (2) Many AIDS
patients are beyond the reach of the governmental or non-governmental hedlth systems, either as
they exist now or asthey might exist in the next 3-5 years, and; (3) Not al countries presently
have the top-leve politicad commitment to commence widespread AIDS testing and treatment.
Despite these limitations, we consider it ambitious but possible for 1 million people to receive
HIV/AIDS treatment within 3 years. Thiswould likely be less than one third of late-stage AIDS
patientsin Africa, but over a one hundred-fold increase in the number of such patients receiving
HAART today.

We cdlculate the drug cost for treating 1 million patients as

DRUG: (Imillion people) x ($650/patient-year) = $650 million/year

3. Directly observed therapy (DOT) costs:

>’ D. Morgan, etal. (2000). Survival by AIDS defining condition in rural Uganda. Sex Transm Infect 76: 193-7.
8 D. Morgan et al. (1997). HIV-1 disease progression and AlDS-defining disordersin rural Uganda. Lancet 350:
245-50.

9 UNAIDS (2000). AIDS Epidemic Update: December 2000. Available at

http://www.unai ds.org/wac/2000/wad00/files’WAD_epidemic_report.PDF.
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If the drugs are administered through directly observed theragpy, additiona costs will accrue. For
DOT in Haiti, an accompagnateur (i.e., atreatment observer) istypicdly paid $100/month to
supervise the medication of 6 patients. Thiswould be an appropriate wage level in most of
Africaand would keep turnover of treatment observerslow. Assuming capital expenditures are
negligible, the average cost per patient is therefore $200/year. Total annud costs for DOT are as
follows

DOT: (Imillion people) x ($200/patient-year) = $200 million/year

4. Clinical costs

For those who test HIV-positive and begin HAART, approximetely 6 dinic vists annudly are
likely to be needed to effectively monitor the thergpeutic response to and toxicity from
antiretrovird drugs. Each clinic vist would require consultation with a physician, nurse, or other
hedth worker, and, if available, a pand of rdatively inexpensive blood tests. These testswould
not include more expensive CD4 cdlcounts and HIV vira load testing, as these would be
performed regularly only on those patientsin clinicd trids, in order to determine the

contribution of such teststo outcomes.  Unit cogts for an outpatient consultetion are very low in
impoverished regions with poor hedth infrastructure (sub- Saharan Africa, $3) and slightlg/ higher
in middle income countries with a more established hedlth infrastructure (Thailand, $14).°
Taking the latter figure, plus an dlowance for the blood tests and opportunistic infection
prophylaxis, we estimate that the total cost of each clinic vist would not exceed $25 per vist, or
$150 annudly. While the cogts of |aboratory tests, such as CD4 cdll count and HIV vird load, in
the developing world are not well-defined, costs for asingle CD4 cell count and HIV vird load
test are an estimated $80 per person per year to define trestment failure. We estimate the clinicd
cods of ongoing trestment for 1 million patients as follows:

CLINICAL: (Imillion people) x ($230/patient-year) = $230 million/year

5. Clinical research

In kegping with the view that a scding-up of AIDS trestment must be accompanied by clinica
research in order to determine optima treatment strategiesin poor countries, additiona costs will
be associated with the enrolling and monitoring of patientsin different trids. These cogts will
vary greatly depending on the scientific question posed by the tria and the laboratory or clinica
work necessary for data collection. We conservatively estimate that most trids can be supported
for under $500 per patient per year, an amount sufficient to enroll and follow each patient in the
trial and to perform periodic CD4 cell count or HIV vird load testing, & aremote facility if
necessary. In the United States, nearly 1 million people have been treated for AIDS, with about
100,000 of those (10%) enrolled in clinical trids. through the AIDS Clinicd Trids Group, the
CPCRA, HIVNET, the VA system, and other research groups. Based on these numbers, we
edtimate that in the first severa years about 50,000 people in resource-poor countries would
participatein trids. Our cdculations are asfollows:

€0 See Table 4.1 in World Bank (1997). Confronting AIDS (Oxford University Press, New Y ork).
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RESEARCH: (50,000 people) x ($500/patient-year) = $25 million/year

6. Total
Summing these cogts, we etimate the following totd:

TESTING:  Annudized cost based on 3-year cycle (seeabove) = $43 million/year

DRUG: (Imillion people) x ($650/patient-year) = $650 million/year
DOT: (Imillion people) x ($200/patient-year) = $200 million/year
CLINICAL: (Imillion people) x ($150/patient-year) = $230 million/year
RESEARCH: (50,000 people) x ($500/patient-year) = $25 million/year
TOTAL = $1.123 billion/year

We conclude that that the total cost of treatment, comprising the above expenditures,
would be approximately $1,123/patient-year, or slightly over $1.1 billion annually for the 1
million patients that we believe can be treated in Africa within the next 3 years. This
number would increase in later years, as treatment could be expanded to alarger number of
patients. By year 5 the aim would be to increase coverage to 3 million individuals or more .
Thiswould require gpproximately $3.3 billion annudly, asum that is smdl in proportion (0.01%

of an aggrg;ate GNP of nearly $23 trillion) to the wedlth of the donor countries called on to fund
this effort.

Our estimate of $1,123 per patient per year is consistent with other studies which show non-drug
cods of ddivering HAART in the range of severd hundred dollars, or roughly on par with the
discounted price of antiretroviral drugs themsdaves. For example, researchersin Brazil have
reported the non-drug HAART costs of about $350/patient-year for that government’ s national
trestment program.®® World Bank estimates, at over $800/patient-yeer, are somewhat higher.®
Both these estimates include advanced diagnostics such as CD4 or vird load testing; however,
they do not make provison for directly observed thergpy in order to maximize patient adherence
and forestd| drug resistance, nor do they include the cost of clinica research in order to collect
data and therefore optimize AIDS treatment in poor countries.

We bdieve that an immediate effort to treet 1 million AIDS patientsin poor countries, as
described in this document, can take place with alimited amount of investment in new
infragtructure, the cost of which isimplicit in the figures we present. However, astreatment is

®1 The high-income countries had a combined GNP of $22.921 billion in 1999, according to the World Bank

Devel opment Report 2000/2001.

62 p. Cyrillo, L. Paulani, B. Aguirre. Direct Costs of AIDS Treatmentsin Brazil: A methodological comparison.
Presented at International AIDS Economic Network Symposium, Durban, South Africa, July 7-8 2000. Available at
http://www.iaen.org/conferences/durbansym/papers/13cyrillo.pdf.

83 World Bank AIDS Campaign Team for Africa (2000). Costs of Scaling HIV Program Activitiesto aNational
Level in Sub-Saharan Africa: Methods and Estimates.
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expanded to alarger number of patientsin increasingly remote aress, infrastructure will become
limiting unless there are additiond outlays for training medica personnd and capitd
expenditures for physica infrastructure. Such additiona outlays would have multiple benefits
beyond HIV/AIDS trestment, as they would support a more genera expansion of hedth services
in Sub-Saharan Africa. We do not estimate those additiona outlays here.

Cost-Effectiveness Considerations

The above discussion focuses on the costs of AIDS treatment, without considering the benefits or
the “ effectiveness’ of treatment. Codt- effectiveness andlysis considers both factors, specificaly
the totd cost of an intervention and its corresponding clinica effectivenessin order to

understand the value of treetment.  These two outcomes are compared as aratio, or cost per unit
of life expectancy. More advanced cost- effectiveness anayses compare two or more
interventions, the ratio is caculated as the incrementa changein tota codts, divided by the
incremental change in life expectancy, compared to ancther intervention. In this scenario, the
clinica benefit (or life expectancy) is measured in years of life saved.

Thereisno question that HAART therapy is cost effective in rich countires, compared not only
to other HIV interventions but aso to interventions for avariety of diseases and conditions®*
Because HAART keeps people dive and generdly in good hedlth, each yeer of effective
treatment for those with advanced HIV disease (those who would otherwise di€) generdly leads
to an additional year of life saved. In fact, the cost-effectiveness of AIDS trestment roughly
correspondsto its actua cost. In sub-Saharan Africa, then, where HIV/AIDS treatment is
predicted to cost approximately $1,123/patient-year, its cost-effectiveness ratio, the cost per unit
of clinica benefit, will be approximately the same.

It isimportant to note that this number is a prdiminary estimate, Snceit is not based on a
detailed African model of HIV disease progression both with and without HAART. Moreover, it
does not incorporate the savings that HAART will permit in regard to hospital stays and
treatment for opportunitic infections, as has been the experience in the United States, other
weslthy countries, and middle-tier developing countries such as Brazil.%° ®© Nor does this cost
estimate include HAART' s epidemiologica benefits, which have been shown to reduce overal
disease incidence both by reducing the HIV vird load and transmissibility of HIV-pogtive
individuas and by improving the efficacy of prevention programs (see main text). Findly, this
estimate does not consider the enormous economic and socid gains that will be achieved by
saving the lives of parents, and thereby reducing the number of children that are orphaned by
AIDS.

%4 K. Freedberg ez al.(2001). The Cost Effectiveness of Combination Antiretroviral Therapy for HIV Disease. NEJM
344:824-831.

66. S. Bozzette et. al. (2001). Expendituresfor the Care of HIV-Infected Patientsin the Era of Highly Active
Antiretroviral Therapy, New England Journal of Medicine 344:817-823

66 « Antiretroviral Therapy: Brazil’s Experience,” mimeo, Ministry of Health, National STD/AIDS Programme,
2000.
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Given the societal-wide ramifications of AIDS discussed in the text, and the ethical and practica
congderations facing the donor world, we believe that expenditures of approximately $1100 per
year of life saved should be fully acceptable to the international community. We note, in
addition, that such expenditure in Africawould aso be judtified according to conventiona
criteria used in the cost-effectiveness literature. According to theoretica studies, and to the
practice in the American public hedlth literature, the economic value of alife-year saved is
commonly estimated to be 2 to 3 times the average annua U.S. income, and sometimes higher. ¢’
Onthisbass, medicd interventions that save alife-year a a cost of 2 to 3 times the average
income (i.e., an intervention cost of $70,000 to $105,000, given the average U.S. income of
$35,000) are often deemed to be acceptable investmentsin American public hedth. Recent
studies show that HAART in the United States has a cost- effectiveness ratio of about $15,000
per year of life saved, and thus provides excellent value on the cost- effectiveness spectrum. %8
Given the lower trestment cogtsin Africa, HAART in Africaislikely to be about fifteen times
more cost-effective than HAART in the United States, and fifty or more times as codt- effective
as many other routinely accepted medica thergpiesin the United States.

In the African context, where average annua incomeis around $500 per year, and even higher
for AIDS patients at the prime of their working lives, amedicd intervention of $1,100 per life-
year saved would aso fal within the conventiona bounds of 2 to 3 times average annua

income. Thisiseven more clearly the case in countries with higher per cgpitaincomes. Findly,
this type of intervention will be even more cogt-€effective when one considers the decrease in the
gpread of HIV infection and other socid savings that could be achieved by tregting large
numbers of patients.

Conclusions

We have outlined the likely cost and cogt- effectiveness implications of amgor effort to bring
AIDS treatment to Sub-Saharan African countries. In order to provide trestment for 1 million
HIV-infected individuds, we estimate cogts of about $1.1 hillion annualy. This cost may be
trebled, to about $3.3 hillion, within five yearsin order to treet 3 million people with AIDS. The
cost of agloba program that includes not only Africa but aso the low-income and/or high-
prevaence countries in other parts of the world would add approximately 25 percent to this cog,
bringing the tota donor needs to around $1.4 billion annudly during the first three years, and
around $4.2 billion annudly by thefifth year. While the cogt of these thergpies remains far
beyond the reach of African and other poor countries, the modest overal costs to high-income
countries with large- scale trestment and prevention programs, and their potentia contribution to
prevention of future HIV transmission should be persuasive to the internationd community. Itis
increasingly clear that immediate, widespread AIDS trestment will be an extremely sound global

57 See C. Phelpsand A. Garber (1997). “Economic Foundations of Cost Effectiveness Analysis,” Journal of Health
Economics 16:1-31. Their own analysis comes up with afigure of around two times annual median income asthe
threshold cutoff point (p. 25), acriterion that varies with the age of the patient. Anintervention like HAART that
applies heavily to workersin the prime years of working life would tend to have higher threshold levelsfor cost-
effectiveness. Moreover, these authors cite other works and conventional criteriathat put the threshold at much
higher than two times annual income.

88 K. Freedberg et al.(2001). The Cost Effectiveness of Combination Antiretroviral Therapy for HIV Disease. NEJM
344:824-831.
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investment in the economic, socia, and politica wellbeing of the world' s resource-poor
countries, those that have been hardest hit by the scourge of AIDS.
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Fgure 1. Trendsin age-adjusted AIDS desath rates, 1985-1999. Shown are annua AlDS deaths
for sub-Saharan Africa (solid line) and the United States (dashed line). Inthe U.S,, HAART was
introduced in 1995, accounting for the visible decline in degths.  Sub-Saharan Africa, with
gpparently more virulent subtypes of HIV and ineffective hedth systems, has experienced a
congtant incresse without the diminution in deaths that HAART might alow. Source: UNAIDS.
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