Stamping
Out Syphilis

Can the United States finally
vanquish this sexually
transmitted disease?

By KATHLEEN FACKELMANN

an age-old enemy: Treponema pal-

lidum, the spiral bacterium that
causes syphilis. U.S. health officials have
declared war on syphilis before, but this
time the battle may be winnable. The
Scandinavian countries have already
conquered the disease.

In the July 17 SciEnce, Michael E. St.
Louis and Judith N. Wasserheit of the Cen-
ters for Disease Control and Prevention
(CDC) in Atlanta argue that now is the time
to eliminate syphilis from the United
States. Although the disease has been
beaten back to an alltime low of just 3.2
cases per 100,000 people, that statistic
doesn’t adequately convey the threat that
syphilis still poses, the researchers say.
Only a decade ago, the m
number of cases spiked
to 20 cases per 100,000
people, and it could rise
again.

A recent scientific
advance promises to
speed up the work on
avaccine. Public health
workers, however, do
not plan to wait for
vaccine development.
The currently low incidence of syphilis
represents “a small window of opportuni-
ty that we cannot [afford to] lose,” says
Charlie Rabins, chief of the sexually trans-
mitted disease section of the Illinois
Department of Public Health in Springfield.

Like a forest fire that continues to
smolder in a few isolated areas, syphilis
remains a threat in the southeastern Unit-
ed States and some urban areas. CDC offi-
cials note that in 1997, just 31 U.S. coun-
ties reported more than 50 percent of all
syphilis cases. If left unchecked, those
pockets of disease could ignite a public
health disaster.

Federal health officials have targeted
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“We're sitting on a potentially massive
bonfire,” St. Louis warns.

public health programs substantially

reduced syphilis rates in the United
States but failed to eliminate the disease.
Untreated, syphilis can lead to fatal heart
disease and brain damage. Now, the AIDS
epidemic is lending additional urgency to
defeating syphilis.

People with sexually transmitted dis-
eases face a greater threat of contracting
HIV, the virus that causes AIDS, says
Edward W. Hook IlI, who studies sexually
transmitted diseases at the University of
Alabama at Birmingham. Infection with 7
pallidum causes an
ulcerlike sore, called
achancre, on the gen-
itals. Because that
wound can serve as
a portal of entry or
exit for HIV, someone
infected with syphilis
can more easily con-
tract HIV infection
and also readily pass
the deadly virus on

I n the 1940s and again in the 1960s,

to another person.

Indeed, researchers have noticed a
number of links between syphilis and HIV
infection. For example, the outbreak of
syphilis in the southeastern United States
contributed to the spread of HIV in that
region, according to CDC research.

“We now have evidence that HIV trans-
mission, particularly heterosexual HIV
transmission across the South and in a few
large cities, essentially echoes the syphilis
epidemic of the late 1980s and early
1990s,” Wasserheit says.

A syphilis outbreak that hit Baltimore in
1995, and continues to spread, also shows
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Posters show how U.S. health officials
have targeted syphilis throughout the
decades. This time, the CDC wants to
finish the job.

deadly ties with HIV. People in inner-city
Baltimore who have been diagnosed with
syphilis have a one-in-five chance of being
infected with HIV, says Jonathan M. Zenil-
man of Johns Hopkins Medical Institu-
tions in Baltimore. That’s about four times
the incidence found even in the high-risk
group of people treated in clinics for a
variety of sexually transmitted diseases,
he says.

Aside from the AIDS concern, researchers
note that a pregnant woman infected with
syphilis can pass the disease to her fetus.
During the most recent syphilis epidemic,
from 1987 to 1993, 3,000 US. infants were
born with this disease per year. Babies
with syphilis can die from the infection or
suffer blindness or lifelong neurological
problems, St. Louis says.

t first glance, syphilis seems like an
A ideal candidate for elimination. The

spirochete that causes the disease
lives only in humans. The relatively long
incubation period means that public health
workers have enough time to identify
potentially infected sexual partners before
symptoms appear and provide them with
injections of penicillin or other antibiotics.

Although antibiotics cure the infection,
public health experts remain cautious
about their chances of abolishing syphilis
in the United States. “The most important
barriers to eliminating syphilis are not bio-
medical,” Wasserheit says.

To appreciate the difficulty of the task,
consider that most people don’t even want
to talk about syphilis, colloquially known
as bad blood or the pox. “As a society, we
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have a hard time talking frankly and open-
ly about sex,” St. Louis says.

Many people in the United States regard
syphilis as a moral—not a public health—
issue. “There’s a tendency to think that
those who've acquired a sexually trans-
mitted disease got what they deserved,”
St. Louis says.

“If you approach this as something
that is incontrovertibly wrong, you've
really erected barriers to conversation,
to risk reduction, and to any sort of edu-
cational process,” Hook adds.

That problem is compounded by a lack
in the United States of physician training
about syphilis, says John F. Toney, an infec-
tious disease specialist at the University of
South Florida College of Medicine in Tam-
pa. Toney says medical schools don’t gen-
erally put much emphasis on diagnosing
sexually transmitted infections. In addi-
tion, physicians may be reluctant to bring
up the possibility of such infections with
patients, he says.

Moreover, policy discussions of syphilis
in the United States remain under the
shadow cast by the Tuskegee Study. That
infamous government project, conducted
from 1932 until 1972, withheld treatment
from black men afflicted with syphilis in
an attempt to research the natural course
of the disease.

The Tuskegee study is widely acknowl-
edged today as a model of unethical re-
search. Last year, President Clinton apol-
ogized formally for the study, which was
supervised and funded by the CDC.

“One result [of the study’s unethical pro-
tocol] has been the crippling of syphilis
research and prevention programs, in part
because of shame, distrust, and lack of
frank dialogue and leadership,” St. Louis
and Wasserheit say in their SCIENCE article.

inating syphilis is its ties with pover-

ty. Syphilis flourishes in communi-
ties that lack “the financial and social
resources to provide people with basic
health care,” Wasserheit says.

“In our country, unfortunately, that fre-
quently means minority communities,”
she adds. Syphilis currently affects a dis-
proportionate number of African Ameri-
cans in the United States. Rates of syphilis
are 50 times higher among blacks than
among whites.

“The proportion of people living in
poverty is greater in the southeastern
United States,” where syphilis remains
most problematic, Hook says.

Drastic reductions in public health fund-
ing may also help explain why some areas
get hit with an explosion of syphilis.

Consider Baltimore. From 1993 to 1995,
the number of syphilis cases there dou-
bled. Public health officials described the
outbreak in the March 1, 1996 MorBDITY
AND MORTALITY WEEKLY REPORT. They blamed
the epidemic on the escalating use of

F urther complicating the task of elim-
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Take a moment to look around—the pattern
on your shirt, the artwork on the wall—they

just might have been designed with Mathematica. Using Mathematica’s powerful
graphics capabilities, Igor Bakshee has designed everything from clothing fabrics,
wallpaper, and upholstery to gift wrap and fine art prints.

Bakshee, a physicist by training, got into design almost by accident.
Doing research in statistical physics at the Science University of Tokyo,
Bakshee was using Mathematica to visualize correlations in stochastic
processes, particularly 1/f noise. Not only did he solve his scientific
problem, but he also invented a new way to make artistic designs. The
transition from physicist to artist was so rapid that Bakshee was soon designing for
several major Japanese fextile companies, and he has continued his freelance design
work with Mathematica ever since. In fact, Bakshee recently developed Artlandia, a
Mathematica-based graphic design software program (www.artlandia.com).

“In the past, graphic art had to be painstakingly
created from primitives such as lines or brush strokes,”
says Bakshee. “Now, with Mathematica, one can
create art at a higher level—directly from algorithms.”
A collection of Bakshee's work appears in Graphica 2,
a forthcoming series of Mathematica art books
(www.graphica.com).

No matter what they’re using it for, researchers, scientists, engineers,
hobbyists—even artists—all agree on one thing: Mathematica makes
their lives easier and helps them accomplish more. The latest version
of Mathematica introduces major new concepts in computation and
presentation, with unprecedented ease of use and a revolutionary
symbolic document interface. Mathematica is available for Microsoft = |
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crack cocaine, the prac-
tice of exchanging sex
for drugs, and the break-
down of the public health
system.

The report notes that
the number of city health
workers charged with the
notification of sex part-
ners of infected people
has declined from 14 to
8 during the syphilis epi-
demic.

An epidemic, like that
in Baltimore, of this eas-
ily treatable disease is a
“sentinel public health
event,” Wasserheit says. “It means that the
system is not functioning adequately.”

Indeed, parts of the United States re-
semble less developed countries when it
comes to sexually transmitted diseases.
“We have to begin to address the question
of why sexually transmitted diseases are 5
to 15 times higher in our nation than in
any other developed country on Earth,”
Hook says. “In Scandinavia, the only way
that people get syphilis is by leaving their
country,” he says.

Hook looked at the scope of sexually
transmitted diseases in the United States
as part of a committee appointed by the
National Academy of Sciences’ Institute of
Medicine in Washington, D.C. In a 1997

sypleilis and gonorrkea

Avoid exposure

Avoid pickups and prostitutes

If exposed, use prophylaxis

If infected, see 2 medical officer

report, that group con-
cluded that an effective
national system for pre-
venting sexually trans-
mitted diseases does not
exist in the United States.
The report estimates the
direct and indirect costs
associated with sexually
transmitted diseases oth-
er than HIV infection at
about $10 billion a year.
It called sexually trans-
mitted diseases “hidden
epidemics of tremendous
health and economic con-
sequences.”

recent scientific advance may help
A pave the way toward CDC’s goal of

syphilis elimination. In July, Claire
M. Fraser of the Institute for Genomic
Research in Rockville, Md., and her col-
leagues reported the genetic sequence of
T pallidum (SN: 8/1/98, p. 79). With the
blueprint for the molecular secrets of this
bacterium in hand, researchers finally
may be able to develop a vaccine against
syphilis, Wasserheit says.

Scientists have been unable to create a
vaccine in large part because they haven't
found a way to culture T pallidum in the
laboratory. The spirochete can only be

Another infection rages silently in young adults

Two new studies highlight the importance of another sexually transmitted dis-
ease. Caused by the bacterium Chlamydia trachomatis, this infection is common
among teens and young adults.

Public health officials say there are more than 4 million new cases of chlamydia
diagnosed each year—making it the most common infectious disease in the United
States. Most infected people experience no symptoms. If left untreated, however, the
disease can cause serious problems. Women can suffer from pelvic infections that
lead to infertility.

In the past, a pelvic exam was required to diagnose the disease. However, in the
mid-1990s, a highly accurate urine test for the infection became readily available.
Thomas C. Quinn of the National Institute for Allergy and Infectious Diseases in
Bethesda, Md., and the Johns Hopkins University in Baltimore and his colleagues
used the test to study the prevalence of C. trachomatis in young women.

The team gave some 13,000 female Army recruits a urine test that relies on a poly-
merase chain reaction to home in on and make copies of the DNA of C. trachomatis.
The scientists found that nearly one out of 10 recruits was infected with chlamydia.
The disease was particularly prevalent in recruits from the southern states. The
team details its findings in the September 10 NEw ENGLAND JOURNAL OF MEDICINE.

Another study by the same group discovered an alarmingly high rate of chlamy-
dia infection among teenagers in Baltimore. The researchers tested more than
3,000 females, ages 12 through 19, who said they were sexually active. Some of the
subjects had visited a family planning clinic, and others had gone to the school
nurse for an unrelated health concern. None had symptoms of any sexually trans-
mitted disease.

Twenty-four percent of the teens had a positive urine test for chlamydia. Sexually
active 14-year-olds had the highest chlamydia rates. The team reports its findings in
the Aug. 12 JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION.

Quinn urges regular chlamydia testing for all sexually active teenagers. Without
such a test, this silent disease may lead to an epidemic of pelvic inflammatory dis-
ease and infertility in years to come, he says.

Unlike those fighting syphilis, public health researchers trying to control the burgeon-
ing chlamydia infections are nowhere near the point where they can talk about eliminat-
ing the bacterium. “We've got a long way to go,” Quinn says. —XK Fackelmann
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grown in mammals, usually rabbits, which
makes it difficult to study, says St. Louis.

A vaccine for syphilis would go a long
way toward stamping out the disease.
“Public health disease eradication has
never been successful without a vac-
cine,” Hook says.

In addition to facilitating a vaccine, the
genetic sequence of T pallidum may also
help medical investigators track a syphilis
epidemic, St. Louis notes. Researchers
could distinguish, or type, different strains
of syphilis and use the information to
trace an infection back to its origin. Now,
investigators must ask each patient to
recall recent sexual partners, a process
that is often fraught with poor memory.

“You can almost never connect all the
dots in these outbreaks,” St. Louis says.
With genetic typing, researchers might
be able to quickly track an emerging
syphilis flare-up, he says.

ublic health experts argue that
P there may never be a better time to

launch a strike against syphilis. “In
1997, 85 percent of new syphilis cases
were in just 6 percent of counties,” says
Wasserheit. “That means we can goinina
very targeted way and focus our efforts.”

“CDC is demonstrating a level of com-
mitment that hasn’t been seen in the past,”
Hook says. Previously, he notes, funding
was cut when the national syphilis rates
dropped to low levels, an error that may
have led to more outbreaks of this disease.

CDC is vowing to correct the mistakes
of the past. The agency has proposed
that Congress set aside $25 million per
year for 5 years to help with the effort to
erase syphilis.

Wasserheit notes that the federal gov-
ernment plays only one part in the cam-
paign to achieve victory over T pal-
lidum. “At the federal level, we can try to
help lead the charge, but the commit-
ment will have to be at
the state and local lev-
el,” she says.

Baltimore is a case
in point. “There has to
be a serious commit-
ment to looking at pub-
lic health in this city,”
Zenilman says. “Eradi-
cation is not on the
horizon here.”

What happens if the
move to quash syphilis
in the US. fails? “The
alternative to moving to
elimination now is the resurgence of anoth-
er epidemic of syphilis with its attendant
consequences,” Wasserheit says. History
suggests that without a strong control pro-
gram, syphilis breaks out every 7 to 10
years, Rabins adds.

“This disease is not going to sit still
while we decide whether or not we really
want to deliver a good knockout blow,”
Wasserheit says. _
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