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 CCRS to establish an infec-
tion. Typically, as a person’s immune system
wears down, HIV begins favoring another
coreceptor, CXCR4, over CCRS. But subtype
C rarely 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 CCR5—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
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chemical messenger secreted by immune
cells that boosts HIV 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 HIV/AIDS, 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 Pecters
of the Institute of Research for Development

NEWS

Balancing the
Collaboration Equation

An inside look at three veteran marriages between African AIDS 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 relatively common in Kenya.
That 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 persisted. “We found that two-
thirds of the women in Pumwani were in-
fected with HIV, which was a complete
shock to everyone,” recalls Plummer.
“That turned things around completely.”
High-profile AIDS papers began to pour
out of the collaboration. They described the
extent of the epidemic in Kenya and linked
high risk of HIV transmission to genital ul-
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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-
velopers. “Our collaborations have really

Together we stand. Abidjan’s Projet RETRO-CI collaboration, funded by the
U.S. CDC, pooled data from studies at this prenatal clinic with those from
another similar clinic run by French researchers across town.

yielded results that have benefited the world
at large,” says the University of Nairobi’s
Elizabeth Ngugi, who started the outreach
work with the Pumwani prostitutes.

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.”

HIV and AIDS do have different charac-
teristics in Africa, but most researchers, ulti-
mately, never lose sight of the main similar-
ity: HIV, 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 HIV. Yet
Whitworth says he also appreciates the
Thabo Mbekis of the world: “It makes us
think about assumptions and be quite sharp
in our 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
difficulties, interna-
tional collaborations
are essential for con-
ducting research in
sub-Saharan Africa, where few countries can
afford scientific research on AIDS—or any-
thing else, for that matter. Indeed, they ac-
count for most of the research on the conti-
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U. Washington, U. Dakar
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U.K. MRC, Uganda Virus Re-
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Gulu
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Rakai
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NIH, 1994 ($1.6 million)
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8
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U.C. San Francisco, U. Zim-
babwe, Stanford
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NIH ($437,000)



nent (see facing page). Three of the longest
running projects—the Nairobi collaboration,
a Swedish-Tanzanian project, and a collabo-
ration in Céte d’Ivoire funded by the U.S.
Centers for Disease Control and Prevention
(CDC)—provide different models of how
contrasting research worlds can work pro-
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campus that has state-of-the-art machinery
for doing HIV virology and immunology.
“We wouldn’t be doing any research without
our collaboration,” says Bwayo.

The outside collaborators’ willingness to
listen to the complaints and concerns of their
Kenyan partners helps explain the collabora-

research proposals, manuscripts, and confer-
ence presentations. University of Nairobi staff
who currently do not work with the project
should have more opportunities to participate.
Collaborators should more freely share their
late-model vehicles and computers. Rather
than shipping samples out of the country be-

ductively together.

Staying power

The fact that the Kenya collab-
oration continues to flourish
and produce groundbreaking
results after 2 decades sug-
gests that the partners in this
marriage are doing something
right. Chemistry is an impor-
tant factor—as it is in most
partnerships—and many of
the participants credit Plum-
mer with creating the right
ambiance. “Frank is a quiet
person who doesn’t care about
quarreling,” says Bwayo.
“He’s been central to this
working.”

Plummer, a gentle but de-
termined bear of a man with
a salt-and-pepper beard, first
came to Kenya in 1981 as the
second fellow sent out from
Manitoba. His 11-month stay
led to a dozen papers co-
authored with Kenyans,
Canadians, and a young Bel-
gian: Peter Piot, who now
heads UNAIDS, the Joint
United Nations Programme
on HIV/AIDS. “I loved the
place,” says Plummer. I
couldn’t wait to get back.” He
returned in 1984 and has
made it home ever since.

The partnership continued
to expand, bringing in univer-
sities from Seattle, Ghent,
Toronto, Oxford, and Rotter-
dam. One key to its success is
that the international part-
ners—who together spend
$3.6 million a year on re-
search and another $1.2 mil-
lion on intervention and train-
ing programs—have brought

Building a World-Class Lab From Scratch

ABIDJAN, COTE D'IVOIRE—Shortly after Cameroon first started broadcasting television programs in 1984,
John Nkengasong, then a student at the University of Yaoundé, remembers watching a show that featured
veterinary scientists working in a laboratory."| didn’t even know what research was,” recalls Nkengasong, the
son of a Cameroonian subsistence farmer. Now
Nkengasong, a virologist at Projet RETRO-CI here,
runs one of the best equipped HIV labs in sub-Saha-
ran Africa and has published dozens of papers helping
to clarify properties of specific strains of the virus.

Projet RETRO-CI, a U.S—lvoirian collaboration
funded by the U.S. Centers for Disease Control and
Prevention (CDC), hired Nkengasong in 1996 to build
a virology lab from scratch. As Nkengasong
leads a tour of his lab, it’s clear that scientists
working in wealthy countries might well envy
him. Dangerous viruses like HIV must be han-
i9| dled in sealed and aerated biosafety rooms.
Nkengasong has two such P-3 rooms, one for
HIV-1 and, to avoid contamination problems,
another for the less common HIV-2. He has
late-model polymerase chain reaction ma-
chines to amplify small amounts of DNA, a
procedure routinely done in developed countries to
determine how much virus people have in their
blood—their "viral load.” A new DNA sequencing machine sits on one table and a sleek new Apple iMac com-
puter on another. "There's nothing we can't do here,” says Nkengasong.

After graduating from Yaoundé in 1987, Nkengasong won a scholarship to study in Belgium with Peter
Piot at the Institute of Tropical Medicine in Antwerp. "He’s the first African | put in charge of a lab in Bel-
gium,” remembers Piot, who now heads UNAIDS and has trained several African AIDS researchers. | really
had a lot of confidence in him and am proud of his accomplishments.”

Nkengasong says he badly wanted to return to Africa after completing his Ph.D. in virology at the Uni-
versity of Brussels. "There are many people in the States who are better than | am,” he says. “l can contribute
to the development of Africa here.” But he could not find an attractive job in Cameroon. "The structures in
Africa are not always there to receive the brains that are trained,” he says. When the chance to head the vi-
rology lab at RETRO-C| came up, Nkengasong jumped at it.

A key part of Nkengasong's current work involves measuring viral loads, which can provide information
essential for treatment and for critical research topics such as how much HIV a woman has in her breast
milk or in cervicovaginal secretions. Nkengasong and his co-workers also have analyzed the subtypes of HIV-
1 and HIV-2 circulating in Abidjan, which may lead to better screening tests for these viruses and, separately,
help vaccine developers (see p. 2165).

Nkengasong worries about the project’s reliance on "soft money” from the CDC. “I'm always wondering about
the day CDC won't do this,” he says."Can the Ivoirians sustain this?” Uttimately, he believes, the lab could survive
on grant money. “In 2 or 3 more years,” he predicts, “I'll be as competitive as any lab in the world.” -J.C.

L i AR

Trained brain. Cameroonian virologist John Nkenga-
song says “there’s nothing we can't do" at his well-
equipped Projet RETRO-CI lab in Abidjan.

critical resources to the effort. A clinic to this
day provides free care and treatment to
Pumwani prostitutes. The University of
‘Washington, with funding from the National
Institutes of Healths Fogarty International
Center, has paid for 48 Kenyans to come to
Seattle for advanced training, and a few more
have studied at Oxford, Winnipeg, and
Antwerp. Kreiss started new studies across
the country in Mombasa. The collaboration
also built and equipped a lab on the Nairobi
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tion’s survival, too. On 31 January 1998, they
got an earful. On that Saturday, 22 researchers
from Kenya, the United States, Canada, Bel-
gium, and the Netherlands held a retreat to
discuss the collaboration’s strengths and
weaknesses. A report of that meeting offers a
rare peek into the frustrations faced by
Aftican scientists—and their wealthier collab-
orators—all over the continent.

Collaborators, the Kenyans said, should try
harder to incorporate Kenyans when they draft

cause of a lack of equipment, more technolo-
gy transfer should occur. The Kenyans also
asked their collaborators to share information
more freely about their budgets and encour-
age, rather than criticize, use of the lab for uni-
versity and even private business.

This soul-searching led to a revised
“Statement of Principles” and a list of “ex-
pected benefits and mutual obligations.” It
didn’t resolve all the problems, and collabo-
rators challenged many of the criticisms,
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Restarting Rwanda’s Research Engine

KIGALI, RWANDA—When Etienne Karita left here in 1993 to study at
the University of Brussels in Belgium, the AIDS research community
in Rwanda was booming. Karita worked with a French-Belgian collab-
oration conducting large studies of mother-
to-child transmission of HIV; a project run
by researchers from Johns Hopkins Univer-
sity in Baltimore, Maryland, was carrying
out similar studies; scientists from the Uni-
versity of California, San Francisco (UCSF),
were investigating the course of the dis-
ease in infected people and the factors
that aid heterosexual transmission of -the
virus; and the World Health Organization
had selected Rwanda as one of four devel-
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But Karita opted to go home. “The idea | had in mind was, ‘What can
| do to help Rwanda rebuild the country?’ | considered AIDS a priority.”
Karita, who was a relatively junior researcher before the genocide, was
named head of the country’s National AIDS Control Program.

With help from the Luxembourg government, Karita finished
construction of a lab
that was begun before
the genocide, and. in
July 1997 he became
head of the Belgian-
funded National Ref-
erence Laboratory for
Retroviral Infections.
Today, this handsome.
brick lab does most of
the HIV testing in

oping countries best prepared to stage ef-

ficacy trials of AIDS vaccines. “There were
very good collaborations with

»p Rwandan doctors,” remembers Kari-

>R ta. “It was a spirit of teamwork that
was beautiful.”

But in April 1994, ethnic tensions
between Rwanda'’s Hutus and Tutsis
@ erupted into one of the greatest atrocities of the late 20th
;‘E century, a genocidal rampage that killed an estimated 800,000
people during 100 days of terror. When Karita returned home
in July, he learned that both his parents and eight of his 10 sib-
lings had been killed. His wife, who had remained in Kigali with their
daughter, was shot in the leg but survived by hiding above a ceiling
panel. “People were massacred without any defense,” says Karita, his
rage about the world's inaction accentuated by his quiet tone.

Expatriate AIDS researchers fled the country shortly before the
killings started, untold numbers of Rwandan AIDS researchers dis-
appeared or died, and looters wantonly destroyed labs. One of
Africa’s most vibrant scientific communities suddenly vanished.

Karita took his wife and daughter back with him to Brussels,
where in November 1995 he completed a master's program in
molecular biology with Peter Piot, now the head of UNAIDS. “He's
a briltiant guy,” says Piot. “He could definitely have stayed in Bel-
gium and had a quiet academic career.”

Kigali can-do. Etienne Karita is restoring science to his war-torn country.

Rwanda, and Karita,
in collaboration with
Dirk van Hove, a Bel-
gian tropical disease
specialist who also
returned, has- begun
to restart the coun-
try's research engines.
“Through it all, he's continued to try and improve his skills and stay
abreast of current events in research,” says Susan Allen, an AIDS re-
searcher at the University of Alabama, Birmingham, who headed
the abandoned UCSF project in Kigali.

Karita now collaborates with Allen, studying the immunity of
people identified by her project who have survived 14 years with
the virus, the “long-term nonprogressors.” The United Nations Chil-
dren’s Fund and the Pediatric AIDS Foundation also have awarded
him grants to start testing and treating infected mothers to prevent
them from passing HIV to their babies.

But the research engine is still missing critical parts. Few
Rwandan doctors have time to do research, says Karita. Interna-
tional donors fear investing in the country, too. Still, Allen is
preparing a new grant proposal for the National Institutes of
Health. And at each AIDS meeting Karita attends, he finds a few
more potential collaborators. Says Karita: “As we're moving ahead,
more and more people are starting to get interested.” -).C.

2158

emphasizing that they had their own frustra-
tions. Yet the collaboration, which has pub-
lished nearly 300 papers, continues to ex-
pand. Recently, the group has started re-
search projects in new communities,
launched a project to develop Kenya’s first
AIDS vaccine, and drawn up plans to con-
struct a new wing at the university.

Long-term survivors

In neighboring Tanzania, a different kind of
collaboration between Swedish and Tanzani-
an researchers, the TANSWED HIV Pro-
gram, has been flourishing for 14 years. It has
resulted in nearly 250 published papers and
abstracts. Like most long-standing African
AIDS research projects, this one has moved
from describing the epidemic to testing inter-
ventions to slow HIV’s spread, including
preparing cohorts for vaccine studies.

“It’s a true partnership,” says Fred Mhalu,
an infectious-disease specialist at Muhimbili
University in Dar Es Salaam. “Both sides
are benefiting”” Gunnel Biberfeld of the
Swedish Institute for Infectious Disease
Control, who is well known for her AIDS
vaccine studies in monkeys, agrees. “It’s not
one-way,” Biberfeld says. “We learn a lot.”

In contrast to the relatively freewheeling
Nairobi collaboration, TANSWED is tightly
structured. The Swedish International Devel-
opment Cooperation Agency provides most
of the funding—$8 million since 1986. It has
strict rules designed to encourage technology
transfer and discourage empire-building. It
prohibits either side from hiring full-time in-
vestigators, for example, and doesn’t fund
new labs for the project. “We don’t believe in
establishing things separately, but to reinforce
what’s there,” says Biberfeld. “Then it be-

comes permanent.” The project has also pro-
vided support for many young Tanzanian re-
searchers to participate in a “sandwich” pro-
gram that combines brief training in Sweden
with studies in Tanzania—a model that aims
to reduce the risk of students staying abroad.
These policies draw mixed reviews from
the participants. Biberfeld says the prohibi-
tion on Swedish researchers working full-
time in Tanzania slows down research and
discourages Swedish investigators from par-
ticipating. But Mhalu likes the policy. It en-
courages more Tanzanians to do the field-
work, he says, and it helps eke out scarce re-
sources. Full-time Swedish investigators, he
notes, would eat up a big chunk of the bud-
get. “I’ve seen several other projects that had
to shut down because of how much they
spend on [foreign scientists],” says Mhalu.
On the other hand, neither side likes the ban
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on hiring full-time Tanzanians. “Our project
has 30 scientists who have to teach, do clerical
work, and don’t have full-time research assis-
tants,” says Mhalu, whose salary and lab space
is paid for by the Tanzanian government.
Biberfeld stresses that, at the end of the day,
“this is a Tanzanian project.” Not only do the
Tanzanians have nearly twice as many princi-
pal investigators as the Swedes, Tanzanians
routinely present the data at international con-
ferences and receive top billing in publications.

A tale of one city

Across the continent in Cdte d’Ivoire, a
French-speaking country on Africa’s west
coast, two large, often overlapping AIDS re-
search projects coexist in the bustling city of
Abidjan. The U.S. CDC funds the larger
one, Projet RETRO-CI, while France’s Na-
tional Agency for Research on AIDS sup-
ports the other.

Projet RETRO-CI, in collaboration with
the Ivoirian Ministry of Health, set up shop
in 1988, studying basic epidemiology of
both HIV-1 and the less understood HIV-2,
which is largely confined to western Africa.
The CDC researchers and their Ivoirian col-
laborators were soon publishing their find-
ings in high-profile journals, including
Science. “It was lucky initially that we asked
simple questions,” says CDC’s Kevin
DeCock, Projet RETRO-CI's first director.

Like the Nairobi collaboration, RETRO-
CI has brought critical resources to the pro-
ject, including establishing a topflight lab (see
profile on p. 2157), a clinic that provides free
health care to sex workers, and a training pro-
gram for African researchers. RETRO-CI, un-
like TANSWED, has 135 full-time staff, but
CDC limits the number of U.S. scientists
(there are now only two), and African scien-
tists are encouraged to publish papers and
present at meetings. Yet the initial reception in
Cote d’Ivoire was mixed. “When we started,
people said, “What are you doing, research is
not very important,’ ” recalls Ehounou Ekpini,
the project’s deputy director.

Project RETRO-CT staff had a mixed re-
action themselves in 1994 when French
AIDS researchers, fleeing the Rwandan
genocide, established another program in
Abidjan. But after some initial wariness, the
two groups began working together. In 1998,
they pooled data on mother-to-child trans-
mission of HIV during the postnatal period,
and last year, they published back-to-back
complementary papers in The Lancet
demonstrating that cotrimoxazole, a relative-
ly cheap sulfa drug, can decrease disease and
prolong the lives of HIV-infected people.
CDC’s Stefan Wiktor, who stepped down as
Projet RETRO-CI’s director in August, has
come to see the relationship as mutually ben-
eficial. “It looks funny for people to do sim-
ilar studies in the same city, but it’s worked

AIDS RESEARCH IN AFRICA

The Risks—and Rewards—of War Zone Research

KAMPALA, UGANDA—AL 2:00 a.m. on Good Friday in 1989, about 30 young rebels from the
Lord's Resistance Army breached the gate of Lacor Hospital in Gulu, where Matthew Lukwiya
worked as a clinician, and demanded drugs. A gatekeeper roused Lukwiya from bed, and he told
the rebels that the Ugandan army was keeping the drugs in town. They threatened to take
some of the elderly Italian sisters from the Comboni Missionaries, a religious group that
runs the hospital. “I said, 'If you want to take the sisters, take me,' " recalls Lukwiya.
Shoving people with their guns, the rebels did just that, grabbing five nurses, too.

“They said, ‘Until you pay a ransom, we won't give them back,' " says Lukwiya.
"“They were very rough, and we thought they were
going to kill us.” After keeping the hostages in the
bush for a week, the rebels released this kind-
faced young doctor and the nurses unharmed. But
their harrowing experience explains why few
Ugandan doctors, to this day, work in Gulu. "Peo-
ple don’t want to risk [going there],” explains Lukwiya.

Gulu, about 4 hours north of Kampala by car, is in an
“upcountry” region torn by armed conflict. Residents are
fearful of rebel soldiers, who have raped girls and seized
boys to serve as fighters. Thousands of townspeople flood
each day onto the guarded hospital grounds at dusk for a
safe night's sleep. So upcountry clinical researchers like
Lukwiya, a native of the Gulu district, play a critical role—
and win high praise from their colleagues. “Matthew Luk-
wiya is the best doctor | have met in Africa,” says Giuliano
Rizzardini of the University Hospital in Milan, an AIDS clin-
ician who lived in Gulu himself for several years during the
mid-1980s and still travels there regularly.
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Fear factor. Matthew Lukwiya
works in rebel territory upcoun-
try that colleagues avoid.

Lukwiya works in Gulu primarily because he wants to
provide care for his own people. He also takes the risk be-
cause he believes research can help thwart HIV in a region
that still has shockingly high infection rates—in contrast
to other parts of Uganda that have successfully curbed HIV's spread. In 1999, for example,
35% of the outpatients at Lacor Hospital tested positive for HIV. "It's very important to work
in Gulu because when AIDS research started, researchers all centered on Kampala,” says Luk-
wiya, who in 1996 established a long-term research collaboration at Lacor studying immuno-
logic responses to HIV with the University of Milan’s Mario Clerici. (Lukwiya himself moved to
the capital city last year but intends to return to Gulu soon.) “This cooperation with the Ital-
ians up north has done quite a lot for the people and the hospital,” says Lukwiya. "There's a
transfer of technology and a transfer of scientific culture.”

With the Italian researchers, Lukwiya has published cutting-edge papers that may help ex-
plain why Africans are particularly vulnerable to HIV, and he says he has been able to offer his
patients better care."Our hospital is the only one in the country that has systematic comput-
erized records,” says Lukwiya. “We've been able to improve the training of our staff. And we've
been able to link ourselves with good research centers in Italy.” Lacor has also attracted inter-
national attention, including a 1997 visit by U.S. Secretary of State Madeleine Albright, who
pledged to establish a $2 million endowment for the hospital (a promise as yet unfulfilled).

Lukwiya hopes that if the developed world better understands the devastation that HIV
and AIDS cause in places like Gulu, it will work harder to provide treatments. "People are
dying,” he says. “They're dying here day and night." -J.C.

out well,” Wiktor says. “And among Ivoiri-
ans, they don’t view it as a problem.”

Issa Malick Coulibaly, who until last year
headed the country’s National AIDS/STD/
TB program, says the intense research interest
in Cote d’Ivoire has transferred much tech-
nology to his country. “We need to have a
good capacity for research,” says Coulibaly.
“We don’t need to take blood of people living
here and send it to France and the CDC.”

As much as African countries want to

build their research infrastructures, ultimately,
the collaborations in Kenya, Tanzania, Cote
d’Ivoire, and elsewhere won’t be judged by
how much they strengthen research, but by
how much the research findings help prevent
HIV and AIDS in these countries. And on that
score, everyone is still struggling. “One of the
frustrations I felt at the end of my stay here
was lack of translation of research findings to
public health programs,” says Wiktor. “Re-
search isn’t enough.” —JON COHEN
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