
in service use patterns for those who re-
fused treatment (Dunford JV et al. Ann
Emerg Med. 2006;47:328-336).

“Society had given up on these
people,” said Dunford, who is also
professor of clinical medicine and sur-
gery at the University of California-
San Diego Medical Center. “But some-
thing can be done.”

Dunford’s research builds on the work
of Dennis Culhane, PhD, codirector of
the Cartographic Modeling Laboratory
and professor of social welfare policy at
the University of Pennsylvania in Phila-
delphia, who was among the first to con-
duct rigorous research on longitudinal
shelter-tracking databases. In the 1990s,
Culhane realized that providing shelter
for the approximately 2500 chronic
homeless individuals in New York City
was costing the city about $25 000 a year
each—and that did not include the many
thousands of dollars in emergency medi-
cal care and other services (Kuhn R et
al. Am J Community Psychol. 1998;17:
23-43).

“The fact is in any community you
can find homeless people costing
$60 000 to $70 000 in services every
year for whom putting them into stable
housing will offset those costs,” Cul-
hane said.

Culhane’s work served as an inspi-
ration for Philip F. Mangano, execu-
tive director of the United States Inter-
agency Council on Homelessness,
which is the federal government’s re-
sponse to the problem. Mangano has
been crossing the country to persuade
communities, more than 200 so far, to
sign onto the council’s 10-year plans
that call for elimination of homeless-
ness based on addressing chronic home-
lessness (http://www.ich.gov). Man-
gano said the work of Culhane,
Dunford, and others has brought rigor
to discussions about homelessness.

“What has plagued homeless policy
in the past was its nonscientific basis
and its reliance on conjecture, hear-
say, and feelings,” Mangano said. “What
we’ve done is unearthed evidence-
based research that allows us to make
policy and provide investment in these
projects.

BAROMETER OF SUCCESS?

But focusing on cost savings as a barom-
eter of success has drawn criticism from
variousquarters.Somecitizensarguethat
it isunfair togivesubsidizedhousingand
special treatmentto“thosepeople”when
others are working three jobs to pay for
an apartment. And advocacy groups for
the homeless worry that targeting re-
sourcestohelpthechronichomelesswill
take money away from helping the vast
majority of homeless people.

Mangano says such arguments fail to
take into account the net benefits such
an approach will yield to society. “These
are disabled people who are very ex-
pensive to the public purse,” he said.
“We can move them to supported hous-
ing, help in their recovery, and get them
stable. Some people may feel ‘they’ don’t
‘deserve’ this help, but the taxpayers de-
serve other solutions.”

As for leaving the majority of the
homeless without access to federal dol-

lars, critics have not done their home-
work, Mangano said.

The initiative to target the chronic
homeless is a priority, but not to the ex-
clusion of helping those who experi-
ence transient homelessness, Man-
gano said, noting that about half of the
$1.3 billion of the Department of Hous-
ing and Urban Development’s funds for
the homeless went for helping home-
less families.

“If you’re really trying to make a dif-
ference, you take your modest re-
sources and invest it in intelligent ac-
tion,” explained Mangano, who said his
ultimate goal is the elimination of all
homelessness. “What you do is create
change in often the most intractable
problem. And when you do, you re-
moralize people into knowing that
change is possible on the big social is-
sues—if we can change the lives of the
chronic homeless, then we can help
anyone who is homeless.” �

Genome Provides Clues
on Addiction
Bridget M. Kuehn

SCIENTISTS SCOURING THE HUMAN

genome for addiction-related
genes have identified new links

between an individual’s genetic makeup
and their risk of becoming dependant
on opioids.

While epidemiological studies have
provided strong evidence of a genetic
component to an individual’s risk of be-
coming dependent on opioids, finding
the precise genetic roots of the addic-
tion has proved difficult. Some scien-
tists are seeking an answer by using in-
formation about the disorder’s molecular
basis to identify candidate genes. But this
approach is unlikely to provide an ex-
haustive list of genes related to the dis-
order, so scientists also are scanning the
entire genome in the hopes of finding
genes that may play a less obvious role
in opioid dependence.

A team of scientists from 7 institu-
tions in New England and 1 in South
Carolina has used this technique to find
clues to genes playing a role in opioid
dependence by searching the ge-
nomes of nearly 400 families with at
least one individual who was depen-
dent on opioids (Gelernter J et al. Am J
Hum Genet. 2006;78:759-769). Their
findings point to a few regions in the
genome that appear to modulate an in-
dividual’s risk of developing opioid de-
pendence.

“We knew based on genetic epide-
miology studies like twin studies that
the genes had to be there, but a strong
genetic linkage provides additional
support for the importance of genetic
defects [in opioid dependence],” said
Joel Gelernter, MD, professor in the
department of psychiatry at Yale Uni-
versity School of Medicine in New
Haven, Conn.
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One of the team’s strongest indica-
tions of a genetic influence on opioid
dependence came from analysis of a sub-
group of individuals who used opioids
heavily, which pointed to a link between
this trait and a region on chromosome
17.Although the sameregionwas linked
toaddiction inall individuals in thestudy
who had been diagnosed with the prob-
lem, these results were not as statisti-
cally strong. But preliminary evidence
from a second team of researchers bol-
sters this linkage. The second team, led
by Ming T. Tsuang, MD, PhD, who
recently became the director of the Insti-
tute of Behavioral Genomics at the Uni-
versityofCalifornia,SanDiego,after leav-
ing his post as director of the Harvard
InstituteofPsychiatricEpidemiologyand

Genetics, did a linkage study of about
1000 sibling pairs identified by the Yun-
nan Institute for Drug Abuse in the Yun-
nan Province of China. Their analysis
identified the same region on chromo-
some17.Theseasyetunpublishedresults
were presented at Massachusetts Gen-
eral Hospital grand rounds in April. Tsu-
ang said the fact that two independent
teams of researchers have identified the
same linkage in distinct ethnic groups
makes the findings promising.

Other results from Gelernter and col-
leagues found genetic linkages unique
to particular ethnic groups. In one sub-
group of individuals who were depen-
dent on drugs other than opioids, the
researchers identified a genetic link to
another region on chromosome 17, but

only in US individuals with European
ancestry. The researchers hypothesize
that a gene in this region may somehow
protect an individual who is otherwise
at risk of for addiction from developing
opioiddependence.Theyalso identified
a linkbetweenageneticmarkeronchro-
mosome 2 and opioid dependence in
black individuals.

Gelernter said the next step for the
researchers will be identifying the spe-
cific genes within those regions that are
associated with opioid dependence.

“Once you are successful at identi-
fying the genes that influence risk you
are on the road to understanding the
biology of the disorder and possibly
identifying targets for [therapeutics],”
he said. �

Marburg Vaccine Shows Promise
Offers Postexposure Protection in Monkeys
Tracy Hampton, PhD

ANEW VACCINE DEVELOPED BY SCI-
entists from the United States
and Canada can prevent deadly

hemorrhagic fever in monkeys after ex-
posure to the Marburg virus, a natu-
rally virulent pathogen that could also
be manipulated for use as agents of bio-
terrorism (Daddario-DiCaprio KM et al.
Lancet. 2006;367:1399-1404). Earlier
research by the team demonstrated that
the vaccine could prevent Marburg
hemorrhagic fever from developing
when given before infection (Jones SM
et al. Nat Med. 2005;11:786-790), but
these latest results suggest that the vac-
cine could also be an effective postex-
posure treatment.

Investigators led by Thomas Geis-
bert, PhD, of the US Army Medical Re-
search Institute of Infectious Diseases, in
Fort Detrick, Md, and Heinz Feld-
mann, MD, of the National Microbiol-
ogy Laboratory at the Public Health
Agency of Canada, in Winnipeg, Mani-
toba, created the vaccine by replacing a
gene from the attenuated recombinant
vesicular stomatitis virus (rVSV) with a

gene encoding a Marburg virus surface
protein. The team infected five mon-
keys with the Marburg virus and 20 to
30 minutes later injected them with the
vaccine, called rVSV MARV. Another
three control monkeys received non-

specific rVSV vaccines. All of the mon-
keys given the Marburg vaccine as a post-
exposure treatment survived a high-
dose lethal challenge of Marburg virus
for at least 80 days, while the controls
succumbed to disease by day 12.

“This is really exciting and cer-
tainly one of our biggest successes,” said
Geisbert, who has worked with col-
laborators for years to develop and test
this vaccine. At times, he was skepti-
cal that complete postexposure protec-
tion in primates would be achievable
but now sees potential for the vaccine
in humans. “In particular, I think this
strategy has utility for dealing with lab
accidents, which is a major concern for
us,” he said.

Geisbert also noted that the vaccine
might prevent Marburg hemorrhagic
fever outbreaks such as last year’s larg-
est and deadliest outbreak on record
(http://www.who.int/csr/don/2005
_11_07a/en/index.html). “There are
safety issues, of course, but as we saw
with the Marburg outbreak in Angola
last year, the mortality rates, about 90%,
are staggering,” he said. “Anything that
offers hope is a plus.” �

A vaccine developed by Thomas Geisbert, PhD,
of the US Army Medical Research Institute of
Infectious Diseases and colleagues protected
monkeys after exposure to the Marburg virus.
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