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Mr. Chairman and Members of the Committee, I am pleased to appear before you today to
discuss the human immunodeficiency virus (HIV) epidemic, recent developments in HIV
research, and the many challenges that remain in the fight against HIV and the acquired

immunodeficiency syndrome (AIDS).

The Scope of the Epidemic

AIDS was recognized eighteen years ago this summer, and continues to exact an enormous
toll throughout the world, in both human and economic terms. In the United States, the rate of
new HIV infections—approximately 40,000 per year—remains unacceptably high, despite an

encouraging downturn in new AIDS cases and AIDS-related deaths.

In the developing world, the HIV/AIDS epidemic continues to accelerate, notably in sub-
Saharan Africa, southeast Asia and on the Indian sub-continent. There are also signs of
expanding epidemics in Russia and other New Independent States of the former Soviet
Union. As of the end of 1998, more than 33 million people worldwide were living with
HIV/AIDS, according to estimates by the Joint United Nations Programme on HIV/AIDS
(UNAIDS). An estimated 5.8 million new HIV infections occurred worldwide during 1998—
approximately 16,000 new infections each day. More than 95 percent of these new infections
occurred in developing countries. Alarmingly, in 27 developing countries, HIV prevalence
more than doubled between 1995 and 1997. In 1998, HIV/AIDS was the fourth leading cause

of mortality worldwide, resulting in an estimated 2.3 million deaths.

Beyond the human tragedy of HIV/AIDS, the economic costs of the epidemic are staggering,
posing a significant impediment to the growth and stability of many countries where the

epidemic is decimating a limited pool of skilled workers and managers as well as young
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people at the peak of their productive years. According to UNAIDS, life expectancy in the
nine countries in Africa with the highest HIV prevalence rates will, for the first time in many

years, decline an average of 17 years by 2015 due to HIV/AIDS.

Clearly, HIV remains one of the greatest threats to global health, and requires a sustained
commitment by the various partners in AIDS research and prevention: U.S. and foreign
government agencies, UNAIDS, non-governmental and philanthropic organizations,

academia, industry, and the activist community.

Antiretroviral Therapies

As noted above, new AIDS diagnoses and deaths have dropped significantly in the United
States in the past two years, and the same is true in other developed countries. These trends
are probably due to several factors, particularly the increased use of potent, albeit expensive,
combinations of HIV drugs. Sixteen antiretroviral drugs are now licensed in the United
States, and several new agents are in various stages of clinical testing. Consensus guidelines
have been developed for the use of anti-HIV medications that, when appropriately applied,
have greatly improved the prognosis for HIV-infected individuals.

Unfortunately, many HIV-infected individuals have not responded adequately to the
medications, cannot tolerate their toxicities, or have difficulty adhering to complex dosing
schedules and substantial pill burdens. In addition, the ability of HIV to mutate and become
resistant to the current drugs is a persistent threat. Although there is evidence of immune
system reconstitution in certain patients who receive combination antiretroviral therapy, the
goals of completely "rebuilding" the immune system or eradicating the virus from the body
appear unlikely with current approaches to treatment.

For these reasons, the development of the next generation of therapies remains a priority.
Currently, all licensed antiretroviral medications are directed at one of two viral enzymes, but
many new strategies are being pursued, including drugs that prevent the virus from entering a
cell and approaches to boosting an infected person's immune response.

HIV Prevention
In developing countries, where per capita health care spending may be only a few dollars per

year, use of antiviral drugs is in most cases not a feasible option. These treatments are both
costly and complex, and most developing nations lack the financial resources and the health

3



DRAFT DRAFT DRAFT

infrastructure necessary to support their use. Therefore, the identification of effective, low-
cost tools for preventing HIV infection is crucial to slowing the epidemic.

ng Q Ririe here na apn . e . e snendinag.m

Researchers have shown that many scientifically proven approaches to HIV prevention can

reduce the number of new infections, including: education and behavior modification, the

social marketing and provision of condoms, needle exchange, treatment of other sexually

transmitted diseases, and the use of antiretroviral drugs to prevent the transmission of virus
from mother to infant.

Prevention of Mother-to-infant transmission

In early 1994, the NIH-funded clinical trial known as ACTG 076 showed that mother-to-
infant transmission rates could be reduced by as much as two-thirds by treating HIV-infected
pregnant women and their newborn babies with an intensive regimen of AZT (zidovudine).
Unfortunately, cost and many logistical issues preclude the widespread application of the

ACTG 076 regimen in the developing world.

To surmount these barriers, NIH and CDC-supported researchers have been collaborating
with the health ministries and scientists of several developing countries on research to

identify simpler, less costly ways to prevent mother-to-infant transmission of HIV.

Several recently reported studies, including two in Thailand and the Ivory Coast (both
supported by the CDC), have shown that shorter regimens of AZT can also be beneficial,

reducing transmission by between 37 and 51 percent. Despite these promising advances,
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widespread implementation of these proven regimens in most developing countries has not
occurred because of their expense and their dependence on an infrastructure of good prenatal

care.

Last week NIAID reported on the exciting results of a study i-conducted jointly with

Ugandan scientists that could have profound implications for the epidemic in children
worldwide. This study showed that just two doses of the antiretroviral drug nevirapine—one
oral dose administered to the mother at the onset of labor and one to her baby shortly after
birth—reduced the risk of maternal-infant transmission of HIV by nearly 50 percent when
compared with a similar brief course of AZT. What makes this finding so significant for the

worldwide epidemic is that nevirapine is extremely inexpensive and easy to administer; the

regimen costs approximately $4 and is 70 times cheaper than the prveiously studied regimens

of short course zidovudine, can be delivered orally, and does not require a chain of

refrigeration.

Topical Microbicides

Other methods of preventing HIV transmission also may have an important impact on
slowing the epidemic. For example, researchers are developing and testing topical
microbicides, substances that a woman could use in her vagina before sex to prevent the
transmission of HIV and other sexually transmitted diseases. These interventions may help
empower women to protect themselves in situations where they are unable to avoid sex with
partners who may be HIV-infected or to persuade their partners to use a condom. Several

studies have been conducted or are underway in Africa using a variety of products.

HIV Vaccine Development
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The development of a safe and effective vaccine for HIV infection remains the ultimate goal
of AIDS research, and a key step toward bringing the HIV epidemic under control around the
world. To hasten HIV vaccine discovery, many public and private agencies have dramatically
increased the resources devoted to HIV vaccine research. For example, at the National
Institutes of Health (NIH), HIV vaccine funding increased by 93 percent between FY 1995
and FY 1999. We estimate that approximately $200 million will be spent by the NIH in FY

2000 on HIV vaccine research.

As part of this expanded effort, NIH has awarded numerous grants to foster innovative
research on HIV vaccines, and is invigorating and reorganizing its vaccine clinical trials
effort. In addition, NIH has established the Dale and Betty Bumpers Vaccine Research Center

within the NIH intramural research program to stimulate multidisciplinary vaccine research.

Since 1988 more than 3000 healthy volunteers have enrolled in 52 (50 phase I and two phase
IT) NIAID-supported studies involving 27 vaccines. Recent studies supported by the NIH in
collaboration with several vaccine manufacturers have assessed so-called "vectored vaccines":
harmless viruses (e.g. canarypox) that are genetically altered to make HIV proteins. Results
have been encouraging: in phase I and phase II studies, this combination approach has
appeared safe and evoked several types of immune responses that may have a role in

protection from HIV.

Additional phase II trials of the combination vaccine concept will open later this year in
Brazil, Haiti, and Trinidad and Tobago. These studies, as well as additional data that emerge
from basic research, will provide the information to determine which products will advance
into larger-scale testing. An exciting development for AIDS vaccine research was the

initiation of the first AIDS vaccine study in Africa this spring. This NIH-supported phase I
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study, which is being conducted in Uganda, is designed to help determine whether it will be

possible to design vaccines that work against more than one strain of HIV.

Meanwhile, a large-scale study of a vaccine based on the surface proteins of two HIV strains
was recently undertaken in the United States by a private company—VAXGEN. An

additional phase III study is being conducted by VAXGEN in collaboration with the CDC in
Thailand. NIH will collaborate with the company in evaluating the immunological responses

to the vaccine.

Two years ago, President Clinton set a national goal of having a useful HIV vaccine within
10 years. We are well-positioned in our attempt to meet this goal with the extraordinary basic
and applied research that is now under way. As we work to contain the global HIV/AIDS
epidemic, it is essential that public and private sector partners redouble their commitment to
working together to speed HIV vaccine development, refine prevention efforts, and develop
new treatments for those infected with the virus. Thank you for the opportunity to address

this subcommittee.
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I am Dr. Timothy Dondero, Chief of the International Activities Branch, Division of HIV/AIDS
Prevention of the National Center for HIV, STD, and TB Prevention at the Centers for Disease
Control and Prevention (CDC). Thank you for the opportunity to testify today about the
magnitude of the global HIV/AIDS epidemic and CDC’s international HIV/AIDS activities.

I will provide an overview summarizing the magnitude of HIV/AIDS epidemic and the closely
intertwined tuberculosis (TB) and sexually transmitted diseases (STDs) epidemics worldwide. I
will also highlight a few of CDC’s international activities and discuss prevention approaches to

reduce the impact of HIV/AIDS globally.

Background: Magnitude of Global HIV/AIDS, STDs and TB Epidemics

The HIV/AIDS epidemic continues to progress. More than 33.4 million people are estimated to
be infected with HIV worldwide. Nearly 16,000 new infections occur each day, over 600 new
infections every hour. Ninety-five percent of HIV-infected people live in the developing world -
- and 95% of the deaths caused by HIV have occurred in developing countries. Unlike in the
United States, most infections in the developing world are transmitted through heterosexual
intercourse; the second most common route of transmission is from infected mothers to their

children. In some areas, especially in Asia and here in the United States, HIV transmission

through injection drug use is lecath-important; but for the world as a whole, drug-related HIV is

responsible for only a modest part of the epidemic.

The most heavily impacted area of the world is sub-Saharan Africa, with over two-thirds of the
world’s infections and nearly 85% of the world’s AIDS deaths. The next most affected region is
south Asia and southeast Asia, with nearly 10% of the world’s infections. These areas, and

especially sub-Saharan Africa, are still experiencing explosive HIV epidemics that are taking an



enormous toll in human life and having a profound economic and social impact.

Currently it is estimated that there are 22 million adults and 1 million children living with HIV
infection in sub-Saharan Aftrica and over six million infected persons in Asia. By comparison,
the U.S. has an estimated theee-quartersthree-quarters of a million persons living with HIV
infection. An estimated four million new infections occur in sub-Saharan Africa each year, over

six million throughout the world. The number of people losing their lives to AIDS death-telk-is

rapidly rising with an estimated 5,500 deaths from the disease occurring each day in Africa.
Without rapid implementation of large scale effective interventions most, if not all, of these

national epidemics will continue to grow. Apart from the devastating human tragedy, tThere are

many potential national and international consequences to this critical situation, including effects
on political-aad-, economic, and military -stability and-otherfactors-that could-will adversely

affect U.S. national interests.

I would like to turn your attention to a figure that graphically illustrates the extremes to which
the HIV epidemic has reached in the populations-ofthe-developing world. This figure shows the
most recently available data (1996-98) for HIV infection in pregnant women from capital cities
or major urban centers in Latin America, Asia, and Africa. HIV infection in pregnant women is
a reasonable indicator of the levels in young adults in those countries generally and a direct

indicator of the risk of mother to child infection.

COULD NOT SEE GRAPH

In the southern-most African countries, HIV has reached epidemic proportions only relatively
recently. Botswana now has one of the highest documented rates of HIV infection in the world,
with over 40% of e¢hild-child-bearing women living in cities infected with HIV. Recent reports

from four southern African countries, Botswana, Namibia, Swaziland, and Zimbabwe, indicate




that a fifth to a quarter of their entire adult populations aged 19-49 are now HIV-infected. The
infection is wiping out recent gains in life expectancy. By the year 2010, for example,
demographers project that life expectancy will have fallen from 66 to 33 years in Zambia and

from 70 to 40 years in Zimbabwe.

While African countries have been severely affected by HIV disease, other countries including
Thailand, Cambodia, and India, have also been impacted by the disease. India has perhaps the
largest number of infections of any single country in the world, estimated between 3 and 5

million HIV infected individuals.

Global trends in HIV disease indicate that women are at greater risk than men from heterosexual
transmission, and as the HIV epidemic matures in a region, individuals become infected at
younger ages and the epidemic moves from high-risk groups to the general population. And
infected women are the source of infection for their babies. Without interventions, roughly one
quarter of the babies will become infected by the time of birth and an additional 5 to 15% will

get infection through breast feeding.

When describing the global magnitude of HIV/AIDS, it is also important to note the interaction
between HIV and other diseases, specifically tuberculosis (TB) and sexually transmitted diseases

(STDs). The interactions are significant to the control of the HIV epidemic.

Worldwide, 8 million cases of tuberculosis and 3 million deaths occur annually, and 95% of
these cases and 98% of the deaths occur in lew-cemelow-income countries. Tuberculosis kills
more adolescents and adults than any other single infectious disease. The spread of the HIV
epidemic has significantly increased the TB epidemic. While some increase in TB is due to
demographic shifts in the population, much of the additional TB burden over the last 5 years,

especially in Africa, can be attributed to the HIV epidemic. People who have latent, or inactive,



TB infection from exposure earlier in their lives run a high risk of developing active TB if they
become infected with HIV, a risk 100 times greater than for someone without HIV infection.
This enhancement in TB cases seriously increases the burden on the health care system and
specifically on TB control services, already struggling to function in most developing countries,
as well as increasing the reservoir of tuberculeus-tuberculosis infection to be spread to other
people. More ominous still is that increased TB in AIDS pétients enhances the potential for the
spread of multi-drug resistant TB organisms, with negative consequences not only for the

geographic areas heavily affected by HIV but for the U.S. and the world generally.

Evidence from epidemiologic studies on four continents has repeatedly linked the- presence of
sexually transmitted diseases with a two-to-five-fold increased risk for HIV transmission. In
1995, an estimated 333 million cases of four curable STDs (syphilis, gonorrhea, chlamydia, and
trichomonas infection) were acquired worldwide, an increase from an estimated 298 million
cases in 1990. STDs facilitate HIV transmission by increasing shedding of HIV and also
enhance susceptibility to HIV through increasing the likelihood of HIV infection. HIV may also
prolong the duration and infectiousness of some STDs, which increases the prevalence of these

infections.

But as grim as this HIV, TB and STD situation is, there are actually-sore-ghimers-strong
symbols of hope. One examplé is Uganda, where strong political leadership and a well-

coordinated prevention campaign have resulted in significant reductions in the number of new

Over the past 4 to 5 years, Uganda, one of the sub-Saharan countries initially most heavily

affected by the HIV/AIDS epidemic, has seen significant and encouraging reductions in the
incidence and prevalence of HIV infection in its population. Young women attending antenatal
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clinics have had a one-third reduction in HIV prevalence between the early 1990's and 1997
(from 32% infected in one area down to 22%), with continuing downward trends. Behavioral
studies have shown a two or more year increase in age at first sexual intercourse in youths, a 9%
reduction in casual sex, and a 30%-40% increase in condom use. These beneficial trends are

attributed to a number of factors simultaneously occurring in Ugandan society.

There has been strong political leadership in efforts to increase AIDS awareness and prevention.
The President and the First Lady themselves frequently address HIV-related issues, making them
acceptable for public discussion. The Ugandan public is generally aware of HIV, including
prevention needs and methods. In addition, Ugandan institutions, including religious groups,
help provide a supportive and de-stigmatizing environment. Strong programs also exist for

condom social marketing and for screening of transfused blood.

In addition, a very intensive HIV counseling and testing program, technically and fiscally
supported by both CDC and USAID, has reached upwards of one-half million persons since
1990 through AIC (AIDS Information Center), a major non-government organization. This
internationally acclaimed program, active in urban and rural areas, has functioned as an integral
component of national programs for AIDS education and information and has contributed to

AIDS surveillance.

There are similar signs of success in Tanzania, also in east Africa; and, in Cote d’Ivoire and

Senegal, both in West Africa. Thailand has also seen improvements in some of its hardest hit

regions.

Given the magnitude of the epidemic and the continuing explosive risk, and considering the
economic and infrastructure realities of the regions of the world most affected, the most critical
public health approach is prevention. Providing HIV treatment to the huge numbers of the
world’s HIV-infected poor people will be difficult in the near future for several reasons. Most
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people with HIV infections are not aware that they are infected, and counseling and testing
facilities are rare in the most affected developing countries. Most antiretroviral medications are
very expensive, even with the reduced prices that UNAIDS has been able to negotiate with the
drug manufacturers, and way beyond the $5 to $15 dollar per person annual expenditure on all of
health services typical in these countries. Even if the drugs were available, the hospitals and
clinical infrastructure are not currently equipped for the diagnostic work and laboratory
mdnitoring most patients would need to really benefit from the treatment. TB screening of HIV-
infected people and offering the low cost preventive medications for the other common

opportunistic infections is more feasible than the expensive therapy aimed at the HIV virus itself.

CDC’s Role in International HIV Activities

CDC focuses its international efforts by offering assistance to countries with the greatest public
health need; conducting collaborative research and training on preventive interventions; serving
as partners in global initiatives; and responding to national U.S. interests. We apply U.S.
scientific advances in other countries, such as rapid HIV testing, prevention of mother-to-infant
HIV transmission, refinement and installation of HIV diagnostic and research techniques,
assisting in technical aspects of HIV surveillance, testing and counseling, applications of simple
prevention of opportunistic infections, computerization of prevention and service providing
groups, and studying the interactions of HIV and TB. Seme-Many of these activities involve a

partnership with NIH, USAID, UNAIDS, and other international organizations. We also apply

lessons learmned in other countries to domestic disease control efforts.

CDC has a strong international field station structure in Cote d’Ivoire, Uganda, Kenya, and
Botswana in Africa and Thailand in Asia, as well as a long history of providing technical
assistance to these and many other countries. In addition to these sites, we have resident advisors
relating to HIV and its associated diseases stationed in several places, including India, Bolivia,
Indonesia, Vietnam, South Africa, and Mali (a number of these through USAID), and offer many
short-term consultations on issues including surveillance, epidemiological assistance, training,
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program management, blood supply protection, laboratory capacity building, and -prevention

efforts.

At the global level, CDC assists by enhancing the capacity of the UN agencies committed to
combating the epidemic through making technical experts available to UNAIDS, UNICEF, and
WHO on both a long-term and a short basis. CDC also collaborates extensively with the US
Agency for International Development (USAID), the World Health Organization (WHO), the
Joint UN Programme on HIV/AIDS (UNAIDS), the United Nations Children’s Fund (UNICEF)
and the World Bank, as well as ministries of health around the world to provide both long and

short term technical assistance and expertise.

Approach to the Epidemic: Prevention

One of the most critical needs in effective HIV/AIDS prevention is political will and political
leadership within the country addressing, acknowledging, and focusing resources on HIV/AIDS
prevention and control efforts. This key element of effective prevention can be provided only by
the leadership in the country itself, though international partners and diplomatic missions can

help to encourage and support this effort.

Critical to effective prevention is a well operating surveillance system. This is important so that
the extent and trends of the epidemic can be monitored, prevention programs can be targeted and
evaluated, priorities can be determined rationally, and the reality and extent of the epidemic can

be acknowledged.

Sexual risk and transmission is addressed through behavior modification through the influence of
culturally appropriate information and education, HIV counseling and testing, condom
availability and social marketing, counseling and peer outreach to those at increased risk, and
treatment of sexually transmitted infections. USAID and CDC, as well as other international
agencies, provide technical assistance in these areas, but much more is needed. The cost of HIV
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prevention is less expensive than treating the infection afterwards.

Prevention of mother-to-child transmission is now possible with the recent discoveries through
the work of CDC and others that short-course administration of the antiretroviral drug AZT to
pregnant women can provide a 50% reduction in transmission. Recent findings of an NIH-
supported study of an even shorter and less expensive drug regimen -- one dose of the
antiretroviral nevirapine to the mother in labor and one to the baby shortly thereafter -- offer

even greater opportunities for reducing the likelihood of mother-infant-to-child

transmission. ; }

HIV testing and counseling, -and administration-the use of antiretroviral drugs for prevention,
such-preventionis-are highly cost effective strategies. However, establishing prevention
programs in settings where antenatal services may be weak is an operational challenge. In order

to identify effective interventions, CDC is providing technical assistance to UNICEF pilot

projects of mother-to-child HIV prevention in a number of sub-Saharan African countries.

Treating opportunistic infections of people living with AIDS-patients, such as TB, is relatively

inexpensive, dramatically lessens the impact of HIV and can improve quality of life.
Approximately 2 billion people (one-third of the world’s population) are infected with
Mycobacterium tuberculosis, the cause of TB. TB is the cause of death for one out of every
three people with AIDS worldwide. The high level of risk for dual HIV and TB infections
underscores the critical need for targeted TB screening and preventive treatment programs for
HIV-infected people and those at greatest risk for HIV infection. However, basic voluntary HIV
counseling and testing services are generally not yet available for the tens of millions of persons

living with HIV in Africa, who could benefit from these inexpensive and effective treatments.

Of course, 0Gne of the most important prevention methods will be an effective vaccine.

Unfortunatelyne-vaceine-isyetavailable—A number of research groups are working on vaccine
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development including,prominenthy-with the National Institutes of Health playing a leading

role. Two field trials are currently underway, one of these in a developing country -- Thailand,
and more are anticipated soon. Developing an effective and affordable vaccine is an extremely

high priority for us and the entire Administration, but for the time being the other approaches to

HIV prevention are all that we have. These approaches will remain essential even when a

vaccine becomes available.

Antiretroviral therapies are a major piece of the prevention puzzle because they offer not only

the possibility of prolonged life for an-people living with HIV-infected- and AIDS individual-but

because-they-may also prevent mother-to-child HIV transmission and say-reduce transmission
of the virus from an infected person through sexual contact. However, as L-previously
mentioned, antiretoviral drugs are not widely available in developing countries, and their cost,
unfortunately, competes for the limited resources available for other health services including

HIV prevention.

[DO THE FOLLOWING CONCERNS RELATE TO PREVENTATIVE ANTIVIRAL

THERAPIES (AZT AND NPV) OR TO HIGHLY-ACTIVE ANTIVIRAL COMBINATION

THERAPY? SOME DISTINCTION SHOULD BE MADE.]

There are numerous current barriers to use of antiretroviral .thcrapy of HIV/AIDS in developing
countries, aside from the cost of the drugs themselves. These include lack of adequate health
services and laboratory capability. Another serious consideration regarding extended therapy
with antiretroviral drugs is that inappropriate treatment predisposes patients to development of
drug resistant HIV. The appearance of drug resistance has already been found in Uganda after
relatively few months of antiretroviral drug use. Since antiretroviral therapy is likely to be
needed for a lifetime, the risk of developing of resistant HIV strains through inconsistent or

partial treatment becomes a public health concern.
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global-AIDS epidemicis-bleak—The situation is dire. AIDS is an epidemic of Biblical

proportion, and has already caused untold pain and suffering. Yet there is hope. We can slow

this epidemic as we work toward the development of a vaccine and a cure. That will require a

response by the developing world that is of significantly higher magnitude than that currently

underway. There will be no simple solutions. While drug therapies will be critical for both

prevention and care, much more will have to be done to enhance prevention initiatives and to

support the development of basic health infrastructures.

We look forward to a full partnership with Congress in our efforts to end this terrible epidemic.

Thank you for allowing me the opportunity to appear before this Subcommittee.
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