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these locations, the investigators must keep a 
watchful eye on the political winds. 

In peaceful areas there are other obstacles 
to overcome, such as the legacy of mistrust 
left by some past scientific studies. "To a 
large extent, colonial powers asked research 
questions that closely mimicked questions of 
interest in their country of origin," says 
Malegapuru William Makgoba, head of 
South Africa's Medical Research Council. 
"In the old paradigm, people did research 
without explaining to people why it was 
good for them, and usually it was best not for 
participants but for researchers. Now it's in- 
cumbent on researchers to do research in a 
very different way and to make sure it's ap- 

plied and relevant to [African] society." 
Translating research, ethics, the cost of 

drugs, politics, the spread of I-IIV; and the in- 
exorably increasing toll of the AIDS epidem- 
ic all will receive a thorough airing at the 
5-day Durban meeting that will take place 
2 weeks from now. The 12 international con- 
ferences that have preceded this one focused 
largely on the concerns of wealthy countries. 
But HIV's impact on Africa surely will take 
center stage in this gathering. 

Echoing the reaction of Milan's Clerici to 
the bleak morning tour in Uganda, UNAIDS 
director Piot thinks South Africa's intense 
epidemic of HIV will offer visiting delegates 
from developed countries their first chance 
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to connect the mind-boggling statistics to in- 
dividuals, communities, and a devastated so- 
ciety. (New figures suggest nearly a quarter 
of the country's adults are infected with 
HN) "I hope the conference will attract the 
brightest scientists in the West, so they'll be 
confronted with the real AIDS epidemic," 
says Piot. "Whether you do sophisticated 
molecular biology or research with the latest 
antiretrovirals, I think it's really important 
that you get a sense of what the epidemic is 
all about and where it's going. I can't see 
how you can work on AIDS without having 
a burning curiosity to see what's going on 
where the epidemic is today." 

-JON COHEN 

AIDS patients," explains Gaston Djomand, 
head bf the -clinical section a t  Projet 
RETRO-CI in Abidjan, C6te d'Ivoire. "It 
makes a difference to know whether va- 
tients die 2 years after diagnosis of AIDS or 
5 vears. You can develop strategies to vro- 
loig healthy lives." It aiso makis a differ- 

Opportunistic infections, transmission patterns, and viral subtypes differ, ence to know whether the HIV strains cir- 
but there are more similarities than differences in HIV's behavior in Africa culating in Africa or the immune systems of 

people living there have special characteris- 
Researchers and policy-makers 
around the world groaned when 
they learned of the fiery letter 
South African President Thabo 
Mbeki sent world leaders on 3 
April, defending his decision to 
seek advice from "dissidents" who 
question whether HIV causes 
AIDS. Most dismissed Mbeki's in- 
fatuation with contrarian thought as 
dangerously misguided (see p. 
2168). But his letter did highhght a 
fact that few AIDS researchers 
would challenge: "It is obvious that 
whatever lessons we have to and 
may draw from the West about the 
grave issue of HIVIAIDS, a simple 
superimposition of Western experi- 
ence on African reality would be 
absurd and illogical," wrote Mbeki. 

Although AIDS researchers 
have solid data that suggest anti- 
HIV drugs work as well in Africa as 
anywhere else-removing a corner- 
stone of Mbeki's argument-many 
share the South African president's 
conviction that the ~ f r i i a n  AIDS Purple puzzle. This man in Gulu, Uganda, has Kaposi's 
epidemic has unique features. As sarcoma, a relatively common disease in Africa that's 
Mbeki noted, homosexual spread of largely restricted to  HIV-infected gay men elsewhere. 
HIV accounts for the majority of 
AIDS cases in the United States and Europe, Yet 2 decades into the epidemic, AIDS re- 
whde Africa has a primarily heterosexual searchers have only a shaky handle on the 
epidemic. HIV also has spread more quickly fundamental question: What accounts for 
in Africa, where different strains of the virus these differences? 
predominate. And AIDS-related diseases- The answers have potentially important 
and possibly disease progression itselfdif- implications. "We'd like to know whether 
fer in Africa, too. we could develop appropriate strategies for 

tics, two other topics that have attracted 
much attention-and debate. 

Location, Location, location 
The most obvious difference is clinical, and 
you don't need a medical degree to see it. 
Lacor Hospital in Gulu, Uganda, has a ward 
with a fenced-off courtyard, where many pa- 
tients spend their days sitting with their fam- 
ilies on bamboo mats, escaping the heat un- 
der blooming jacaranda and tulip trees. The 
courtyard has a graceful and peaceful feel, 
like a tuberculosis sanitarium from the past 
century. In fact, it is a TI3 sanitarium, but it is 
also largely an AIDS ward: Roughly 50% of 
the 100 patients, who stay for 2 months of 
treatment, are also infected with HN 

Tuberculosis kills more HIV-infected 
people in Africa than any other AIDS-related 
disease. A study by the RETRO-CI research 
team, for example, found TB in 40% of HIV- 
infected people upon autopsy. In contrast, TB 
remains relatively rare in AIDS patients in the 
United States and Europe. Eleizer Masliah, a 
neurologist and pathologist at the University 
of California, San Diego (UCSD), recently 
found no TB at all in 390 autopsies of people 
who died from AIDS. "It's kind of surprising 
here, next to the [Mexican] border, where 
you'd expect to see more cases,'' says Masli- 
ah. Similarly, Kaposi's sarcoma, a cancer that 
causes purple skin blotching, commonly af- 
flicts HIV-dec ted  and -infected people in 
Africa, while in industrialized countries it's 
largely restricted to HIV-infected, gay men. 

Pneumocystk carinii pneumonia (PCP) 
shows the opposite pattern. Although rnal- 
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nourished African children have long suffered 
fiom PCP and many Africans have antibodies 
to the protozoa-indicating that it is common 
there-the RETRO-CI researchers only 
found I? carinii in 8% of the HIV-infected 
people autopsied. S i a r  results came fiom 
autopsy studies in Uganda and the former 
Zaire. Yet during the 1980s, PCP infected 
more than 80% of AIDS patients in developed 
countries at some time during the course of 
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ference, they surmised, may have been a re- 
sult of high rates of sexually transmitted dis- 
eases (STDs) among the sex workers. 

Whitworth, Dilys Morgan, Martin Okon- 
go, and other members of his team have 
found rates of disease progression in the gen- 
eral population in Masaka, Uganda, similar 
to those seen in developed countries. Eight 
years into the study, about 40% of the people 
had developed AIDS, with death occurring 9 

to 10 months later. 
Whitworth concludes 
that AIDS in the Masa- 
ka district looks l i e  
AIDS anywhere else. 
"There are lots of nasty 
diseases around here," 
says Whitworth. "But 
with decent medical 
care, HIV-infected 
people in Africa can 
live as long as people 
in Europe and the West 

1 did before the era of 

3 antiretrovirals." 

I Ease of infection 
Common culprit. TB patient in Uganda's Lacor Hospital.TB is the most Perhaps the sharpest 
common cause of AIDS-related deaths in Africa. disparity of all is the 

relative ease with which 
the disease, and the UCSD team found the HIV seems to infect Africans. In studies con- 
protozoa in 30% to 40% of patients they au- ducted in the United States by researchers 
topsied. (Tha&s to effective treatments for working with the U.S. National Institutes of 
PCP and Hn! PCP rates in the late 1990s de- 
clined dramatically in developed countries; 
the UCSD study found the protozoa in only 
7.6% of the 1998 autopsies.) 

Although the contrasts may be starker than 
expected, researchers say the overall pattern is 
not surprising. "To some extent, what you see 
in HIV-positive people reflects what you see 
in the general population," says James Whit- 
worth of the U.K.'s Medical Research Coun- 
cil, which h d s  the AIDS program he co- 
directs with Anatoli Kamani at the Uganda 
Virus Research Institute in Entebbe. Tubercu- 
losis, he notes, is much more common in 
Afiica, and although he sees PCP autopsy 
data as "a big conundrum," he suspects that 
many clinicians might miss it because it's rel- 
atively difficult to diagnose in Afiica. 

Whitworth is equally skeptical of claims 
that in Afiica the disease typically progress- 
es more rapidly fiom infection to AIDS to 
death. In the United States and Europe be- 
fore anti-HIV drugs existed, gay men on av- 
erage developed AIDS in 10 years and died 
in 12. In Africa, however, studies have come 
up with different results. One study, by the 
University of Nairobi's Omu Anzala and co- 
workers, found that Nairobi sex workers on 
average developed AIDS 4.4 years after in- 
fection, but the same researchers found that I the disease progressed much more slowly in 
infected, pregnant Nairobi women. The dif- 

factors: whether African immune systems 
are more vulnerable to W and whether 
strains of the virus circulating in Africa may 
be more infectious than those circulating in 
the United States and Europe. 

In an unusual study, the University of 
Milan's Mario Clerici, Lacor Hospital's 
Matthew Lukwiya (see profile on p. 2159), 
and their co-workers compared immune cells 
fiom two groups of people who were not in- 
fected with HIV: Ugandans and Italians liv- 
ing in Gulu versus Ugandans and Italians liv- 
ing in Milan. They found stark differences by 
location, but not by genetic background. 

The researchers reported in the Decem- 
ber 1998 issue of the journal AIDS that the 
immune systems of people living in Africa 
appear to be more highly "activated," pre- 
sumably because they must constantly fend 
off a much broader range of diseases. And a 
higher level of activation should mean more 
CD4 cells-HIV's main target-irculating 
in the blood. "You get more targets, you keep 
the virus happy," says Clerici. Whitworth's 
lab has found some evidence to support this 
idea but he remains ske~tical. "There are 
loa& of hypotheses, and wkch ones hold wa- 
ter, I don't know," says Whitworth. 

Theories about the impact of viral differ- 
ences on ease of infection are focusing on a 
strain of HIV-1 known as subtype C--one of 
1 1 subtypes, labeled A to K, of the most com- 
mon group of HIV viruses. Subtype B pre- 

dominates in the 
United States and 
Europe, rarely show- 

.- ing up in Africa, 
KEY other than in South 

.A 
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Afiican homosexu- 
¤ c als. East Africa has 

CRFOIAE mostly subtypes A 
CRFOZAG and D, while west 
C R F 0 3 ~ B  a c a  has predomi- 
CRF04-CP 

¤ D nately A and a com- 
F bination A/G virus. 

¤ - G (HIV-2, a distinctly 
differexit type of thk 

C. sickness. Sub- virus, is also endem- 
t v ~ e  C has taken ic to west Africa, ., m 

over as the main but it has spread 
strain of HIV in to other parts of 
southern Africa. the continent and the , 

world. With Harvard 8 
Health to prepare for University's Max Essex g 
vaccine trials, high-risk and Phyllis Kanki, Souleymane 3 
populations such as gay M'boup of Cheikh Anta Diop University in # 
men have had new infec- Dakar, Senegal, has helped establish that HIV- 
tion rates of 2% per year. 2 causes AIDS much more slowly than HIV-1 8 
In some Afiican populations, new infection does.) In southern Africa, which had M e  a 
rates are six times higher. HIV-1 until the 1990s, subtype C accounts for 2 

A combination of higher rates of untreat- most of the infections. 'The f k t  that C is cir- 1 
ed STDs, limited prevention campaigns, and culating so rapidly is fascinating, and I tend to , 
lack of access to health care in general may think it's different," says Bette Korber, who 2 
account for much of the difference. But re- oversees the HIV database at New Mexico's g 
searchew are looking into two other possible Los Alarnos National Laboratory. 8 
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One difference, seen in studies of isolates 

from Malawi and Ethiopia, is in the cell sur- 
face receptors that HIV docks onto. HIV ini-
tially attaches to both a CD4 receptor and a 
coreceptor called CCR5 to establish an infec- 
tion. Typically, as a person's immune system 
wears down, HIV begins favoring another 
coreceptor, CXCR4, over CCR5. But subtype 
C rarelv makes the switch. This means that at 
any given time, a person infected with sub- 
type C will likely have more copies of the 
virus that dock with CCRS-the variant most 
capable of establishing an initial infection. 

Essex also believes that subtype C may 
transmit more efficiently through heterosex- 
ual sex. In the January Journal of Infectious 
Diseases, Essex and co-authors describe a 

chemical messenger secreted by immune 
cells that boosts H N  replication, particular- 
ly that of subtype C. Because venereal dis- 
eases increase secretion of this messenger, 
the researchers write that "it is tempting to 
speculate" that these conditions may explain 
the explosive spread of subtype C. 

Other researchers see these speculations 
as just that. Saladin Osmanov, who tracks 
subtypes for the Joint United Nations Pro- 
gramme on HIVIAIDS, suspects that subtype 
C's current front-runner slot may simply be 
part of the ebb and flow of the epidemic. 
"Viruses tend to shift and disappear and 
come back," says Osmanov. "I don't like sim- 
ple explanations." Virologist Martine Peeters 
of the Institute of Research for Development 

in Montpellier, France, agrees. "There are al- 
most no subtype C data," says Peeters, who 
has worked extensively in Gabon, Cameroon, 
and Senegal. "It's too early to conclude any- 
thing about any subtypes." 

H N  and AIDS do have different charac- 
teristics in Africa, but most researchers, ulti- 
mately, never lose sight of the main similar- 
ity: H n  everywhere it goes, destroys im-
mune systems, cuts lives short, and devas- 
tates communities. In Masaka, Uganda, says 
Whitworth, the risk of death increases by 11 
times in people who test positive for H N  Yet 
Whitworth says he also appreciates the 
Thabo Mbekis of the world: "It makes us 
think about assumptions and be quite sharp 
in OW arguments." -JON COHEN 

Given that string of achievements, you 
might think the Kenya project is a smooth- 
functioning model of cooperation. But ev- 
erybody involved will tell you that it has not 
been easy. Kenyan researchers constantly 
find themselves balancing their expectations 
and needs with those of their collaborators, 
who not only provide the bulk of the funding 
but also have better access to organizers of 
conferences, editors at journals, and the in- 
ternational media. "There are equity issues 
that make it difficult, and it's a constant ten- 
sion," says Plummer. "The collaboration is 
like a marriage," adds Job Bwayo, chair of 
the University of Nairobi's medical micro- 
biology department and head of the AIDS re- 
search effort. "You have to give and take." 

Stresses and strains are not unique to 
the Nairobi partnership. In a dozen projects 

Science visited across 
sub-Saharan Africa, 
tensions are part and 
parcel of collaborative 
efforts. Most revolve 
around equity: access 
to financial resources 
and facilities, participa- 
tion, transfer of tech- 
nology, self-reliance, 
training opportunities, 
and credit. Foreign 
scientists also on occa- 
sion have had to con- 
front their African col- 
leagues about using lab 
resources to conduct 
personal business. 

Yet, in spite of the 
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An inside look at three veteran marriages between African AlDS researchers 
and foreign colleagues illustrates the benefits-and stresses-of partnership 

When researchers from the University of 
Manitoba in Winnipeg, Canada, began see- 
ing an unusual number of cases of genital ul- 
cers in the late 1970s, they turned to col- 
leagues at the University of Nairobi for help. 
Friendships grew, and in 1980, the Canadi- 
ans sent a senior infectious disease fellow to 
Nairobi for a year to study genital ulcer dis- 
ease. which is relativelv common in Kenva. 

hat visit sowed the seeds for the longest 
running and one of the most productive 
AIDS research collaborations in Africa. 

The project quickly expanded to in- 
clude a study of sexually transmitted dis- 
eases (STDs) among prostitutes in a 
teeming Nairobi slum called Pumwani. 
When STD guru King Holmes of the 
University of Washington, Seattle, joined 
the project in 1984, a junior fellow work- 
ing with him, Joan Kreiss, suggested they 
look into the prevalence of HIV among 
the prostitutes. Holmes and Manitoba's 
Frank Plummer, who now presides infor- 
mally over the collaboration, tried to talk 
Kreiss out of the idea. They had seen no 
AIDS cases in Nairobi and thought the 
work would lead nowhere. Fortunately, 
Kreiss ~ersisted. "We found that two- 

cer disease, contact with prostitutes, and lack 
of male circumcision. The collaborators dis- 
covered-much to the amazement of AIDS 
researchers around the world-that about 
5% of the prostitutes did not become infect- 
ed with HIV despite repeated exposure, sug- 
gesting that their immune systems might 
hold important clues for AIDS vaccine de- 
velo~ers. "Our collaborations have really 

thirds of the women in Pumwani were in- Together we stand. Abidjan's Projet RETRO-CI collaboration, funded by the difficulties, interm-
fected with H m  which was a complete U.S. CDC,pooled data from studies at this prenatal clinic with those from tional collaborations 
shock to everyone," recalls Plummer. another similar clinic run by French researchers across town. are essential for con-
"That turned things around completely." ducting research in 

High-profile AIDS papers began to pour yielded results that have benefited the world sub-Saharan Africa, where few countries can 
out of the collaboration. They described the at large," says the University of Nairobi's afford scientific research on AIDS--or any-
extent of the epidemic in Kenya and linked Elizabeth Ngugi, who started the outreach thing else, for that matter. Indeed, they ac- 
high risk of HIV transmission to genital ul- work with the Purnwani prostitutes. count for most of the research on the conti- 
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