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Elimination trail-blazers
singe their fingers on rates
and regionalization
Just how low can infrastructure (and case rates) go?

The road to elimination is starting to look like a
bumpy ride, at least for TB experts charged
with drafting a plan for TB elimination in low-

incidence states. Doubters should check with mem-
bers of the Advisory Council for the Elimination of
Tuberculosis (ACET), still dusting themselves off
after their latest wrangle over the contentious subject. 

As became clear at the last ACET meeting in
Atlanta in February, regionalization is by far the
biggest pothole looming in the elimination highway.
“Oh, boy, that’s the real hot-potato issue,” says
Charles Nolan, MD, TB controller for Seattle/King
County in Washington and head of ACET. To many
TB administrators, the “R” word conjures up specters
of funding streams dwindled to a parched trickle;
jobs blowing away in the wind; SWAT teams of out-
siders, tone-deaf to the nuances of local ways, swoop-
ing down on outbreaks; and cultures lost on the shelf
of some faraway, faceless laboratory. 

What, exactly, does ‘elimination’ mean?

At the recent meeting, some even asked why ACET
is bothering to talk about “elimination” in the first
place. For one thing, they argued, many problems (as
well as solutions) are the same no matter where you
look — the same high-risk groups, the same programs
stretched too thin. Plus, they add, “low-incidence” is
hardly an all-or-nothing proposition, because even the
highest-incidence states have pockets, or even vast
tracts, that meet the definition of low incidence. 

Hardly anyone would deny that the concept of
“elimination” sounds a lot less plausible now than it
did a decade ago. Since 1989, Nolan notes, the pool of
low-incidence states (defined as states with TB rates of
less than 3.5 per 100,000) has been virtually stagnant,
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with little movement of jurisdictions into or out of
the pool. Among the 18 states that qualify, there’s
been scant downward progress in their incidence
rates. “The question is whether this as good as it
gets,” says Nolan. “Or, with good advice and bet-
ter use of tools, can these low-incidence states
move their incidence even lower?” 

Some members of the ACET working group
charged with producing a position paper on 
the subject say it’s easier to tackle the question
of “why bother?” than to unravel the knot of
regionalization. 

“We don’t want this document to read, ‘We
want you to have zero cases,’” notes Ruth Vogel,
CPH, former state TB controller of North Dakota
and now bureau chief for the Baltimore Division
of Communicable Diseases. That doesn’t mean
low-incidence states should settle for a 3.5 glass
floor, either, she adds. “Sometimes people need to
be willing to take a chance; they need to step out
and say ‘We can do this.’” 

Other members of the working group are
chomping at the bit. “In the 10 years I’ve spent 
on ACET, there’s been a real change in empha-
sis,” says Kathleen Gensheimer, MD, TB con-
troller of Maine. “We’ve gone from fighting fires,
which as a public health practitioner I’ve never
found rewarding, to talking about prevention. If
we just keep waiting to respond to outbreaks,
we’ll never eliminate TB in this country. I think
it’s time to move.” 

Fine; but what, exactly, does “elimination”
mean? “Maybe it means some very low case
rate, with no local transmission,” suggests Jim
McAuley, MD, MPH, medical director for Cook
County Jail in Chicago and a member of the
working group. “If 10,000 Laotian refugees
arrive in your district, then yes, you may have 
a case. But you don’t want to see your indige-
nous population develop TB.” 

Squeezing a dollar, North Dakota-style

To Vogel, low-incidence living teaches lessons
that high-incidence states would do well to study.
Upon moving to Baltimore, she discovered her
survival skills learned in bare-budget North
Dakota seemed just as much in demand in the
cash-strapped Baltimore program. 

Scrambling to find a way to keep providers in
North Dakota sharp, for example, Vogel says she
forged a partnership in North Dakota between 
TB control and the University of North Dakota
School of Medicine. The school was more than
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happy to put on twice-yearly regional work-
shops, with lunch thrown into the bargain, she
found. 

The local branch of the North Dakota
American Medical Association also was per-
suaded to put TB on the agenda, and Vogel suc-
ceeded in getting a TB physician to join the AMA
board. In Baltimore, Vogel has scarcely missed a
beat and is already talking to area schools about
possible partnerships.

The same spirit should pay off in Maine,
Gensheimer says. There, a chicken-processing
plant that’s added foreign-born workers to its
work force has recently experienced three TB
cases, along with an onslaught of bad publicity.
Setting up a permanent screening program for
the 34 nationalities represented in the chicken
plant’s work force would be impossibly costly for
TB controllers to undertake on their own; but
with the recent headlines, “we’ve got what
amounts to a captive audience [in plant manage-
ment] right now,” Vogel adds. What better time
to join forces with plant management, she notes,
maybe creating a model that could be used in
other industries in the state where foreign-born
workers have made inroads? 

Even with deep-pocketed partners, the costs
per case eliminated continue to rise as total cases
go down, Gensheimer points out. At the same
time, flashier diseases like West Nile virus clamor
for dollars and public attention. An elimination
plan can actually serve as a magnet for support,
the Maine TB expert thinks. “It’s something to get
TB back on the screen and something to rally
around,” she points out.

Sharing of services already under way 

When it comes to the cloud known as regional-
ization looming over the horizon, consensus
among members of the working group erodes a
bit. “I see it as a relatively simple question,” says
Cook County’s McAuley. “How do we deal with
TB once it becomes a relatively rare disease? On
one hand, that means making sure doctors,
nurses, and other health care providers still have
TB on their radar screens when someone presents
with symptoms. And it means making sure the
health department can mobilize [during an out-
break].” Like it or not, the twin demands trans-
late to at least some elements of regionalization,
McAuley maintains. “At some point, it begins to
makes so much sense that it becomes almost a
requirement,” he says. 

In the Northeast, lab services have already
begun to regionalize, he points out. Other labs
routinely pick and choose which services to pro-
vide; the state lab in Illinois, for example, has
opted out of doing tests for hepatitis C. 

Other segments of health care where sharing
of lab services is already practiced aren’t seeing
the sky fall, he adds. “Those of us in private
medicine send our labs all over the country,” he
says. “When I worked in a private hospital [in
Chicago], we used a SmithKline lab in St. Louis.”
Cultures that needed second-line testing were
shipped to a lab in New Jersey, he adds. 

Gensheimer agrees, but with some reservations.
“It’s tough to maintain [laboratory] competence
with just a couple of cases a year,” she concedes.
“There’s also the expense of equipment. But if you
send your labs out, you’ve really got to set the
system up right, with a special courier service for
rapid turnaround and a laboratory system that’s
up and running seven days a week.” 

Finally, there’s the issue of shared medical
expertise. No one’s suggesting bulldozing local
programs in wholesale fashion, but TB controllers
of the future, at least in low-incidence areas,
should keep a hat-rack handy, because they’ll be
wearing lots of different headgear, McAuley says. 

“Look at Ruth Vogel,” he points out. “In
North Dakota, she had to do multiple things —
STDs, HIV, TB, and immunization. In a state
with 500,000 people, you simply can’t have six
different people, with each doing just one task.”
Gensheimer bristles at the notion of replacing
local TB docs with big-city hot shots. “Cross-
training at the state level is one thing; you prob-
ably can’t have people saying, ‘I only do HIV,’”
she says. “But a SWAT team from Boston can’t
handle everything.”

Don’t let the knife cut too close

When the paring knife goes to work on local
public health infrastructure, there are two kinds
of dangers, adds Charles Wallace, Texas’ state TB
control officer and another working-group mem-
ber. One is the so-called “U-shaped curve of con-
cern” — the pernicious dynamic whereby fewer
cases lead to less funding, which leads in turn to
more cases. “You have to keep in place strong TB
programs, whatever morbidity level you have,”
Wallace says. “If you lose readiness to respond at
the local level, it’s a death sentence for TB con-
trol.” Plus, a program that’s been cut too close to
the bone risks losing its integrity, Wallace warns.

April 2001 / TB MONITOR ™ 43



Judge says no to jail 
for Florida bad actor
Escape artist with MDR-TB is back in the ‘san’

Afractious patient with multidrug-resistant
(MDR) tuberculosis and a history of multiple

escapes is back in the state TB sanatorium for the
fourth time, to the frustration of Florida state TB
controllers. The 46-year-old man, who is also
infected with HIV, has escaped three times from
A.G. Holley Hospital in Lantana. During a three-
week trial, attorneys for state TB control argued
that the man was a public health risk, while hos-
pital staff members testified the patient had been
verbally and physically abusive.

Even so, the judge hearing the case declined to
send the patient to jail to finish out his treatment.
Instead, he suspended a jail sentence and ordered
the patient back to the state sanatorium —
adding that if he caused any trouble this time,
he’d wind up behind bars for certain. 

So far, the patient reportedly has been coopera-
tive. Accreditation standards prohibit the facility
from installing the bars and locks the judge had
asked to be added; but the hospital has assigned
employees to keep watch over the patient 24
hours a day, a measure that may cost over
$100,000 by the time treatment is completed.

“We’re not a forensic unit here,” says David
Ashkin, MD, medical director of the state TB

control program. “We do have a locked ward,
but we have no bars on our doors and no correc-
tional guards. This is unique for us in Florida;
we’ve traditionally handled such situations as
civil cases.” 

About half the patients who wind up at Holley
are remanded there on court order, Ashkin adds.
The vast majority complete treatment without
any problems. “Over the nine years I’ve been
here, we’ve treated 900 patients,” he says. “This is
the first time we’ve ever had to bring criminal
contempt charges against one of them.”

Ironically, Lake County Judge Richard
Boylston suggested the strategy that attorneys
for the state used. After first ruling that Florida’s
civil detention law could not be used to keep a
noncompliant TB patient in jail, Boylston sug-
gested to state attorneys that they bring criminal
charges against the patient by filing a contempt-
of-court charge. That strategy made good legal
sense, says Kimberly Tendrich, chief attorney
for the TB control program, because the patient
had already violated court orders to complete
treatment at Holley. 

Jail sentence matched treatment time 

Next, the defendant entered a guilty plea to the
contempt charges, which carry a sentence of no
more than 179 days in jail. The judge handed
down a 179-day sentence — which would have
carried the patient through to the end of treatment
— but then, to the surprise of state attorneys, the
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“If you’re constantly upsizing and downsizing, I
think you risk losing a certain dynamic,” he adds.

Though McAuley gently pooh-poohs the
notion that “outside” experts can’t come in and
do effective crisis control - after all, he points out,
that’s what Center for Disease Control and
Prevention teams are already doing - he does
agree that somebody’s got to stay home and mind
the store. “The biggest problem [with regionaliza-
tion] is follow-through,” he says. “Who makes
sure people take their meds? You’ve got to main-
tain [adequate] presence at the local level.” 

Listening to Gensheimer and Vogel talk about
the pick-and-shovel work of screening and
administering prophylaxis to high-risk groups,
it’s hard to believe that TB control is at imminent
risk of disappearing into a generic vapor of pub-
lic-health functions. 

“It’d be nice to think we [low-incidence] states
got to where we are now by dint of our great

programs,” says Gensheimer. “The truth is that
Maine and other low-incidence states have been
lucky. We’ve never had large populations of the
foreign-born, prisoners, IV drug users, the HIV-
infected, or the homeless. We’re low-incidence
merely by coincidence and by good luck.” Now,
she adds, it’s time to get to work: “We need to
leave the honeymoon period and target the
remaining pools of infected individuals.”

After all, McAuley points out, “elimination” by
whatever definition means that TB controllers in
some parts of the country will embark on a road
to working themselves out of a job.
“Understandably, plenty of folks are ambivalent
about all this,” he concedes. “For the short term,
it’s a big resource shift; eventually, we may get to
the point where we have to retool, and there may
some job loss.” 

But, he adds, “I’m of the somewhat Pollyanna-
ish view that we should just go for it.”  ■



judge suspended the sentence and ordered the
patient back to the state “san.” 

“I’m shocked at the decision,” says Tendrich. “I
don’t understand the judge’s motive for putting
him back [at Holley].” Especially frustrating to
TB controllers is the fact that the county jail
(where the patient had been held during the trial)
is well-equipped to care for TB patients, with sev-
eral jail cells under negative pressure, Tendrich
says. Confining the patient to jail for the remain-
der of treatment would have posed only a “nomi-
nal cost” to the county, she adds. 

But jail officials had strongly resisted housing
the patient for the remainder of his treatment and
wanted him returned to Holley. “It’s ironic,”
Tendrich says. “He’d been in jail before, and since
he hadn’t told anyone about his TB, they hadn’t
been treating him. Now he’s no longer infectious,
and they don’t want him.” 

Florida’s statute on civil detention directs the
use of “the least restrictive possible” means for
treatment of noncompliant patients, Tendrich
explains. Treatment settings listed include “hos-
pitalization, placement in another healthcare
facility or treatment facility, or isolation at home”;
but the list of options doesn’t explicitly include
jail, she adds. 

Law not to blame: Attorney 

Even so, Tendrich says she doesn’t believe the
wording of the statute is to blame for what hap-
pened; nor do lawyers for the state plan to try to
have the statute amended. “Having [jail listed as a
possible setting] would have made our life easier
at certain points during the trial,” says Tendrich.
“But we do have the ability, if someone violates a
court order, to bring them to jail on criminal con-
tempt charges. Truly, the judge had the authority
to do this.” 

Counsel for the patient argued that because the
patient had committed no crime, he didn’t belong
in jail and should be permitted to post bond. The
patient, who has two grown sons in his so-called
“county of origin,” wanted to return home and
complete treatment there. After Boylston ruled
the patient couldn’t bond out of jail, the patient
threatened to stop taking his medications. (The
following day, his attorney explained his client
was “just venting.”) 

The patient had begun treatment for drug-
sensitive TB almost 10 years ago. After outreach
workers supervising his therapy lost track of him,
he was sent to Holley for the first of three times.

He escaped in 1992, 1993, and 1995 — once by
lowering himself out the window on a bed sheet.
By that time, cultures showed the patient had
become resistant to three first-line agents. 

The patient was then convicted on a burglary
charge and spent 18 months in prison, where he
received anti-TB therapy. Once his prison sen-
tence ended, TB controllers petitioned to have
him kept in jail while he finished the remainder
of his treatment. 

“The worst thing about all this is that [between
1995 and the present time] this man was on the
loose for five years,” says Tendrich. “How many
people has he infected with [MDR-TB] during
that time?”

If the state TB control program and A.G.
Holley Hospital decide they can’t foot the bill for
the patient’s 24 hour-a-day watch, they will seek
reimbursement from the patient’s county of ori-
gin, notes Tendrich.  ■

Texans get charge from
plugging in UV lights 
Next-to-last sites go on line in national project

Anationwide project to test the efficacy of
ultraviolet germicidal irradiation got a Texas-

size reception this past February when it rolled
out two more sites in the Lone Star State, one in
Houston and the other in the Rio Grande Valley. 

“I’ve got three TV channels coming, and we’re
about to have a reception for 50 people in a room
that only holds 40,” said a slightly breathless-
sounding Kathleen Becan-McBride, EdD, MT
(ASTP), site coordinator for the UV light project
in Houston. She also is director of the office of
communication at the University of Texas Health
Sciences Center in Houston, where she’s a profes-
sor in the university hospital’s department of
family practice. 

In a ceremony complete with balloons, a big
banner ordered for the occasion, and a handful of
dignitaries who had flown in from the nation’s
capitol for the event, lights were turned on in
three Houston-area homeless shelters. Just two
days before, the switches had been flipped in two
more shelters in Harlingen and Brownsville. “The
papers here are also going to do a whole series on
TB,” Becan-McBride added.
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It’s been a long and at times arduous road for
the UV lights project, the brainchild of Philip W.
Brickner, MD, chair of the department of commu-
nity medicine at St. Vincent’s Hospital in New
York City, and Edward Nardell, MD, chief of pul-
monary medicine at the Cambridge Hospital of
Harvard Medical School and medical advisor to
the TB control program of Massachusetts. 

The project’s aim is to establish, once and for
all, whether germicidal radiation can be har-
nessed to help prevent TB transmission. Home-
less shelters were deemed among the best places
to put the radiation to a test, because that popu-
lation is at especially high risk for TB. The pro-
ject will measure skin-test conversion rates at
shelters with UV lights against those with pla-
cebo lights.

Since the spring of 1998, the project has opened
sites in New York City; Birmingham, AL; and
New Orleans. Now that the two Texas sites are
up and running, that leaves only Los Angeles to
go. 

It’s often been a struggle to piece together all
the necessary funds and resources for the costly
project. But in Houston, reports Becan-McBride
proudly, the locals have responded with both
enthusiasm and generosity.

The local electrical utility company picked up
part of the tab for the UV lights, which are custom-
made to fit the buildings in which they’re installed.
A county hospital agreed to provide personnel to
do twice-weekly skin testing and readings at city
shelters. The state and county TB programs kicked
in a supply of skin-test antigens. A burger chain
even donated free coupons to provide incentives
for shelter residents to come back for their skin-test
readings. 

Dodging low bids and crossed wires 

That didn’t mean it was smooth sailing all the
way, adds Becan-McBride. “For one thing, I had
to explain to the [university] purchasing commit-
tee why we were proposing to put UV lights in a
homeless shelter — and then why we weren’t
willing to take bids on them,” she says. (Only one
company in the country makes the lights in the
correct wavelength spectrum, she explained
patiently.) 

Then she had to reassure the school’s ethics
committee that the lights wouldn’t harm the shel-
ter residents in any way, even though specifica-
tions call for protective baffles to make sure no
one’s eyes or skin are injured by the radiation. 

By comparison, selling the shelter operators
and residents on the idea of having the lights
installed was a cinch, because an infectious case
of TB had only recently been identified at one of
the shelters, with the result that several staff
members were apparently infected and are now
taking preventive therapy. Because the fixtures
must be wired separately, Becan-McBride spent
time with the electrical contractors explaining
how important it was “not to get the wiring
crossed up.”

Becan-McBride notes that one worry still lies
ahead. With a homeless population whose ranks
are periodically swollen by migration by both
northerners in search of warm weather and
southerners seeking jobs in the city’s booming
economy, shelters typically are hard-pressed to
keep up with demand, Becan-McBride says. “We
keep having to expand the shelters, which means
we have to allocate more funds, get the contrac-
tors to come back again, and rewire the addi-
tions,” she says.  ■

Conspiracy of silence
fueling Florida TB?
Infection rates among Haitians ‘frightening’

To an extent far greater than previously sup-
posed, HIV infection is fueling TB rates in

Florida’s Haitian community, says a Florida TB
expert who has completed a retrospective analy-
sis of Haitian TB patients living in the state.

Even more strikingly, one interpretation of the
data suggests that many of the HIV infections
have been acquired here in the United States fol-
lowing immigration, not in Haiti, as is usually
assumed. Whether or not that interpretation
proves true, the study findings portray a foreign-
born community that is extraordinarily marginal-
ized, with poor access to health care services,
says Michael Lauzardo, MD, the senior physician
with the Florida TB Control and Refugee Health
program who undertook the study. 

By looking back at the records of Haitians in
Florida who presented for care at a TB clinic,
Lauzardo found HIV seropositivity rates among
those here for less than a year were about 25%;
among those here for one to two years, 36%; and
for those here six to ten years, 70%. Among certain
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high-risk groups — e.g., males ages 25 to 44 —
HIV infection rates were a breathtaking 76%,
regardless of their length of stay here.

“These numbers are terrifying. They’re some of
the highest rates of co-infection rates of TB and
HIV in the world, including sub-Saharan Africa,”
he says. “But despite the bad news, the data also
show that with [HIV-related] interventions, we
can really make a big impact in this community.
Hopefully, this study will give us the impetus we
need to get in there and do more.” 

Conventional TB control methods, such as try-
ing to do better contact investigations, may not
have nearly as much effect, he adds, because
untreated HIV appears to be the spark that’s
igniting TB. 

What’s pushing the HIV rates so high? 

Lauzardo says when he first sat down to look
at the data with state TB medical adviser David
Ashkin, MD, the two concluded they were just
seeing the result of the well-known lag time
between HIV infection and first appearance of
opportunistic infections, such as TB. By that
logic, the Haitians were arriving here already
infected with HIV and TB; as time passed, their
immune systems weakened, and they became
more likely to progress from TB infection to TB
disease. 

But then Lauzardo says he spotted a paper in
which researchers tracked seroconversion rates
among HIV-discordant couples in Haiti. Research-
ers there found it took only five years for the
seronegative member of the couple to go from ini-
tial HIV infection to AIDS, and just three years fol-
lowing infection with HIV to break down with TB. 

Assuming the Haitian population here “main-
tains its medical integrity” and responds accord-
ing to the roughly same time line, Lauzardo
began to believe the data didn’t add up — at least
not without factoring in the possibility that ongo-
ing transmission here was pushing the numbers
higher.

“I’m reaching a little bit,” he concedes. “But as
you move from rural to urban areas in Haiti, HIV
rates do typically go up. Why should it be any
different in Miami or Fort Lauderdale?” 

What compounded the impact of urban crowd-
ing is the extreme isolation of the Haitian com-
munity in Florida, Lauzardo says. “They tend to
be very, very marginalized, much more so than
any other group from Latin America,” he says.
“They just don’t tie into resources the way other

groups do.” 
Because many Haitians in the United States are

here illegally, part of that isolation may stem from
fear of sanctions should they try to seek health
care. 

There’s another problem, too, he says: a
reluctance among both Haitians and their
health care providers to talk about AIDS. “I
grew up in South Florida when Haitians began
coming over,” Lauzardo says. “It was very
taboo to equate homosexuality and Haitians. A
lot of that was probably justified; but now, I
worry that we may have gone overboard, so
that now that we’re ignoring a major health
threat.” ■

Botswana set to offer 
INH prophylaxis to all
Should cut HIV deaths by 40%

Sometime this spring, Botswana will probably
become the first African nation to roll out a

nationwide program of isoniazid (INH) prophy-
laxis for HIV-infected patients. Because TB
accounts for about 40% of HIV-related deaths in
Botswana, the program promises substantial ben-
efits for those who are HIV-infected, says Tom
Kenyon, MD, MPH, director of the BOTUSA pro-
ject, a collaboration between the United States
and Botswana that is part of the Global AIDS
Program of the Centers for Disease Control and
Prevention.

A pilot project to test the intervention was
started last August with 300 patients living in a
mix of urban and rural areas. That pilot has
demonstrated what researchers had hoped to
find: namely, that the country’s corps of public
health nurses, working independently, can screen
out cases of active TB without the help of physi-
cians or the use of chest X-rays. 

If the intervention is to succeed on a broad
scale, that’s critical, Kenyon explains. Though rich
in health infrastructure, Botswana is short on
physicians, and chest X-rays are prohibitively
expensive, making their widespread use impracti-
cal. The pilot project uses chest X-rays only as a
way to test the accuracy of the nurses’ assess-
ments, he adds. “We’re finding that only about 1%
of patients who are asymptomatic [by nurses’
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findings] are found to have radiographic evidence
of TB,” he says. 

Even when patients do have symptoms of TB
disease, nurses are capable of managing the situa-
tion on their own, notes Kenyon. They examine a
smear, and if it’s positive for acid-fast bacilli, they
prescribe and administer anti-TB therapy, he says. 

Candidates for the INH intervention include
HIV-positive women recruited from mother-to-
child HIV prevention programs and others from
HIV counseling-and-testing sites. Compliance
has been good so far, with about 80% of partici-
pants in the pilot project coming back each month
to renew their supply of INH. 

Health care workers are also reported to be
enthusiastic. They give short-course antiretroviral
therapy to pregnant mothers to protect their
babies against HIV during labor and delivery.
“Anecdotally, we hear that they like having
something to offer the moms as well as the
babies,” says Kenyon. By preventing TB in moth-
ers, of course, the INH intervention is also pro-
viding the added bonus of protecting infants
against contracting TB from their mothers. 

Still, the six-month regimen has its limitations.
Among adults with HIV, the regimen confers
about only 60% protection against TB, with bene-
fits lasting about two to three years, Kenyon says.
That’s why the plan is to begin testing lifelong
INH prophylaxis eventually, he adds. “It’s pretty
well accepted that we need to look at longer INH
regimens,” he says. “The reason we started with
six months is because we wanted to at least get
the intervention out there, and then look at ques-
tions related to duration.”

Lifelong prophylaxis, often recommended in
settings where the background of TB is so high
that people are continually at risk for acquiring
new infections, will be studied for two to three
years, he adds — time enough to weigh potential
problems and benefits.

No plans are being made, however, for testing
short-course TB prophylaxis consisting of rifam-
pin and pyrazinamide. “Rifampin is just too
important to TB treatment here,” says Kenyon.
“There’s a fear of developing resistance.” 

‘A health post in virtually every village’

Among African nations, Botswana has an
exceptionally strong public health infrastructure,
marked by vigorous government commitment.
The system is highly decentralized, resulting in 
a situation where “everyone does everything,”

Kenyon notes. There are over 500 health posts for
the country’s thinly spread population of 1.5 mil-
lion people, “so there’s a health post in virtually
every village,” he says.

The country began using directly observed
therapy for TB in 1986, before the practice even
had a name, Kenyon notes. As a result, there is
virtually no drug resistance in Botswana. On the
other hand, the HIV epidemic has pushed the
nation’s TB case rate to one of the highest on
earth — 547/100,000 by 1999 estimates. 

As elsewhere in the developing world, there is
excited talk afoot these days of providing antiret-
roviral therapy at drastically reduced prices to
AIDS victims, says Kenyon. (Recently, the Centers
for Disease Control and Prevention surveyed the
country to see what upgrades would need to be
made to laboratories.) In the meantime, INH pro-
phylaxis promises to be both cheap and sustain-
able and should give substantial hope to those
waiting for something better.  ■

Cut cost, not compliance,
by delaying DOT: Study
Motivation higher earlier in treatment

For HIV-infected patients with TB in Port-au-
Prince, Haiti, motivation to be cured of their TB

was high — but the cost of transportation was even
higher, making it very difficult for some patients to
get to the clinic every day. So researchers at the
Cornell University Infectious Disease Research
Unit in Port-au-Prince began delaying directly
observed therapy (DOT) until after patients had
begun to feel better. As long as the patients felt sick,
researchers reasoned, patients would keep taking
their pills. 

The gambit paid off well, according to Moise
Desvarieux, MD, PhD, an assistant professor of
epidemiology in the School of Public Health at
the University of Minnesota in Minneapolis (who
worked with Cornell at the time). By trimming
clinic visits during the initial phase of treatment
to just once a week and then increasing them to
twice weekly later on, researchers cut costs by
40%.1 The money saved was used to help patients
pay the cost of transportation later on in therapy. 

Compliance was high, with 87% of patients
adherent to their treatment. Over 85% of the 194
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M. bovis study turns up 
a cheesy connection
Spread person-to-person as often as MTB 

Mycobacterium bovis, the publicity-shy mem-
ber of the M. tuberculosis complex linked to

consumption of unpasteurized dairy products, is
probably spread by person-to-person contact, a
new study from San Diego shows. 

The bug is often acquired by ingesting the
unpasteurized dairy products widely available in
Mexico. Person-to-person transmission has also
long been suspected, but it’s been hard to prove,
notes Philip LoBue, MD, medical epidemiologist
with the San Diego County TB Control Division.
“Often you’d have several cases in the same family,
sometimes even linked by RFLP, but then you’d
discover everyone has also eaten the same unpas-
teurized cheese, so you couldn’t conclude anything
for certain,” he says. That changed when LoBue
did a study of close contacts of cases infected with
the pulmonary form of M. bovis and found infec-
tion rates were virtually the same as for pulmonary
TB.

San Diego, as M. bovis aficionados know, is a
veritable hotbed of research on the low-profile

critter. Counting LoBue’s work, which is not yet
published, only two serious studies of the bug
have been undertaken; both were done by
researchers working in San Diego. No one knows
whether that means San Diego has more M. bovis
than other American cities along the Mexican
border, adds LoBue. All that’s known for sure is
that San Diego labs test for the bug more often
than anyone else. 

PZA resistance points to M. bovis

BACTEC and other mycobacterial laboratory
assays only show whether an isolate is a member
of the TB complex, but because the vast majority
of cases of TB in the United States are M. tubercu-
losis, few labs bother looking much further, says
LoBue. Should they wish to do so, though, there’s
a way. Although most TB strains are sensitive 
to pyrazinamide (PZA), M. bovis produces an
enzyme that renders the drug ineffective. So even
though though few labs routinely bother looking,
the marker for M. bovis is resistance to PZA. 

All San Diego-area public health labs test for
PZA resistance, and they turn up a fair amount
of the infection, including an occasional out-
break. Looking back at case totals between 1993
and 1999, LoBue located 107 cases of the bovine-
dwelling pathogen. Still, all 107 amounted to less
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cases in the study were cured, even taking into
account patients who died, had drug-resistant
strains, or were lost to follow-up, Desvarieux says. 

“If you have the means for giving DOT the
whole time, that’s clearly ideal,” he says. “But 
in many developing countries, the cost of trans-
portation often surpasses the cost of drugs. I
think that under such circumstances, flexibility
is key.” With an unemployment rate of 70%,
patients in Port-au-Prince were frequently with-
out the means to afford a daily round-trip bus
fare. Many also lacked a stable address, which
made it impractical to send an outreach worker
into the community. 

Window for noncompliance opens later

“Our hypothesis was that people come to the
clinic because they are feeling sick,” Desvarieux
says. “We thought the danger for noncompliance
would come later, when they were feeling better.”
During the initial phase of treatment, patients
still received some monitoring, he adds, because

they had to come to the clinic once a week to pick
up their pills. At that time, clinicians assessed
their response to treatment, another useful index
of compliance. Patients too sick to come to the
clinic received home visits, he adds. 

The success of the protocol shows DOT works
best when it’s flexible enough to consider local cir-
cumstances, Desvarieux says. “I suppose some
people might see such an approach as an invita-
tion to chaos,” he says. “They might argue that the
message should be DOT only and DOT always.
But instead of being dogmatic, I think DOT should
be flexible; I think this is a call to sensitivity and
flexibility.” The point is not necessarily that every
program should delay DOT until later in therapy,
he adds, but that every program should evaluate
patients’ situations. 
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than 5% of the total TB caseload, LoBue notes —
really, just a drop in the bucket. “It’s a curiosity
more than anything else, I suppose,” he says. 

That 5% still gets plenty of respect from San
Diego clinicians, LoBue points out. “Pediatricians,
especially, are quite familiar with it,” he says.
Besides kids, those infected with HIV are frequent
targets for the mycobacterium. This suggests the
bug exists in latent form, just like its better-known
sibling, and becomes active when immune sys-
tems are weak or impaired.

In kids, it’s the nodes or gut 

In children, M. bovis most frequently lodges
in the lymph nodes or abdomen, says LoBue.
When pediatricians see a child with swollen
lymph nodes or with abdominal symptoms —
including fever, abdominal pain, and perhaps
also diarrhea and/or constipation — “they
immediately think M. bovis,” says LoBue. The
abdomen and lymph nodes account for about
52% of M. bovis cases, with the remainder of
cases pulmonary in nature, resulting in symp-
toms virtually identical to those caused by M.
tuberculosis, he adds. 

The cases LoBue studied were evenly divided
between U.S.-born and Mexican-born residents of
the city. The two groups had in common the habit
of driving south across the border to buy a chunk
of unpasteurized cheese. “You’ll hear people say
the unpasteurized cheese has a better taste, and
they prefer it,” LoBue adds. Worth noting is the
fact that consumption of unpasteurized dairy
products confers the risk not just for M. bovis, but
also for brucellosis, campylobacter, and salmon-
ella, he notes. 

But does knowing whether you’ve got M. bovis
or just garden-variety TB make any real differ-
ence? Among M. bovis-watchers, that’s a hotly
debated question, LoBue says. San Diego clini-
cians typically give the bug the benefit of the
doubt, treating it for an extra three months of iso-
niazid and rifampin (meaning for nine months).
Their rationale is simple: When a culture comes
back positive for TB, the patient is started on the
usual four drugs. Once the isolate is shown to be
sensitive to INH and RIF, the usual course is to
drop the ethambutol. But if the bug turns out to
be resistant to PZA, LoBue explains, you’ve been
treating it with only two drugs, so why not treat a
little longer, just to be safe? 

Whether a longer duration of treatment is
really necessary isn’t known for sure, though,

and probably never will be. “Suppose you don’t
extend the therapy,” LoBue suggests. “A certain
number of cases won’t be cured; and when that
happens, even though they probably don’t know
if it’s because you’ve got M. bovis or not, they go
ahead and restart therapy.” Either way, you’re
cured. Plus, even though M. bovis is PZA-resis-
tant in a test tube, no one’s certain the same thing
applies in real life. 

Finally (the argument goes), back in the days
when short-course TB therapy was testing its
wings in trials, there was no test for PZA resistance,
so no one looked for M. bovis (though presumably
some folks in the studies had M. bovis, not M. tuber-
culosis). “And people will point out that without
any longer treatment, those people evidently did
fine anyway,” LoBue says sanguinely. 

It’s doubtful that anyone will do a large com-
prehensive study to settle such questions, either.
Even in San Diego, there’s simply not enough M.
bovis to go around. 

Only under one set of circumstances does it
make sense to know whether the TB at hand is M.
bovis or not, LoBue says. Because the bug is PZA-
resistant, it probably wouldn’t do to treat it in
latent form (assuming such a thing really exists)
with short-course preventive therapy consisting of
RIF and PZA. Imagine — well, LoBue says, clearly
humoring his interrogator — imagine a patient
who’s HIV-positive, lives close to the border, and
has a passion for unpasteurized dairy products. If
all that seems a bit much to digest, just remember
the moral of M. bovis, says LoBue: When in
Mexico, don’t eat the unpasteurized cheese.  ■

Antiseptics and 
antibiotic resistance

Source: Chuanchuen R, et al. Antimicrob Agents
Chemother 2001; 45:428-432.

Chuanchuen and colleagues, using a series of
defined Pseudomonas aeruginosa mutants,

evaluated the possibility that triclosan, a widely
used antiseptic, may select for resistance to clini-
cally useful antibiotics. A major mechanism of
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antibiotic resistance in this organism is the result
of overexpression of efflux pumps. In vitro stud-
ies demonstrated that triclosan was a substrate
for all 3 tripartite efflux pumps studied —
MexAB-OprM, MexCD-OprJ, and MexEF-OprN.
Triclosan resistance, which was selected at a fre-
quency of 10-6, was associated with a multidrug-
resistant phenotype and with a 94-fold increase in
ciprofloxacin MIC. This resistance was associated
with overexpression of the MexCD-OprJ efflux
system resulting from a mutation in the nfxB reg-
ulatory gene. 

Comment by Stan Deresinski, MD, FACP

Triclosan is a 2-hydroxyphenylether antiseptic
that is present in a wide variety of lotions, hand
soaps, oral rinses, and toothpastes. It has even been
incorporated into plastics and fabrics. Triclosan is
more effective than chlorhexidine in reducing
MRSA hand colonization, although the latter is
more effective with regard to Gram-negative colo-
nization.1 The antibacterial activity of triclosan is
the consequence of inhibition of a key enzyme in
bacterial fatty acid synthesis, enoyl-acyl carrier pro-
tein (ACP) reductase (FabI). Resistance to triclosan
has been associated with mutations in the gene
encoding this enzyme. 

Among the homologs of FabI normally suscep-
tible to inhibition by triclosan is the enoyl-ACP
reductase of Plasmodium falciparum, as well as
mycobacterial InhA.2 Mutations affecting this lat-
ter enzyme are associated with resistance to isoni-
azid in mycobacterial species.3 This and other
observations raised the possibility that triclosan
may select for bacteria resistant to clinically use-
ful antibiotics, a concern that was amplified by
the finding that triclosan is a substrate of E. coli
multidrug efflux pumps. 

Four multidrug resistance efflux systems
(MexAB-OprM, MexCD-OprJ, MexEF-OprN,
MexXY) have been characterized in P aeruginosa,
and these account for most intrinsic antibiotic
resistance in this organism. Chuanchuen et al
have now demonstrated that triclosan is a sub-
strate for at least 3 P. aeruginosa efflux pumps
and that triclosan resistance associated with
overexpression of the MexCD-OprJ efflux sys-
tem is selected in vitro at the very high rate of
10-6. These triclosan-selected strains exhibit a
multidrug-resistant phenotype, including a 94-
fold increase in MIC to ciprofloxacin. Overex-
pression of this efflux system was also associated
with mutations in the nfxB regulatory gene. 

In addition to its use in hospitals, triclosan has

been incorporated into innumerable household
and personal hygiene products. This has raised
concern that the wide spread use of this and other
antiseptics in everyday life may lead to accelera-
tion of the development of resistance to clinically
useful antibiotics. As an example, chlorhexidine
resistance in S. aureus has been reported to be
related to selection of staphylococci-containing
qacA genes, which encode an efflux system, in
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multiresistance plasmids.4

Chuanchuen et al have demonstrated that
antibiotic resistance may occur as the result of
exposure to an antiseptic. This finding has real
and urgent public health and policy implications. 
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Undiagnosed patient
source of insidious spread

Source: D’Agata EMC, Wise S, Stewart A.
Nosocomial transmission of Mycobacterium tuber-
culosis from an extrapulmonary site. Infect Control
Hosp Epidemiol 2001; 22:10-12.

In a cautionary tale that shows how insidiously
tuberculosis can spread from an undiagnosed
patient, the authors report TB infection in 12
health care workers. 

Their findings suggest there was minimal, if
any, aerosolization of tubercle bacilli from the
patient’s lungs. Instead, transmission of TB
occurred through aerosolization of tubercle
bacilli from manipulation of the genitourinary
wounds. The study underscores the extent of
transmission among health care workers as a
result of unrecognized genitourinary tract TB,
the second most common site of extrapulmonary
TB after lymphadenitis. As a result of the case,
the authors recommend airborne precautions for
patients with open wounds of the genitourinary
tract in whom bacterial cultures are negative,
until a TB diagnosis has been excluded. 

The case occurred in Tennessee, where a
patient was admitted for drainage of a prostatic
abscess and a bilateral orchiectomy. He died after
27 days of hospitalization, and disseminated TB
was then diagnosed at autopsy.

There was no evidence of active pulmonary
tuberculosis throughout the patient’s hospitaliza-
tion. TB skin test conversions occurred only among
workers who were exposed to the patient during or
after his surgical procedures. A total of 12 (13%) 
of 95 exposed health care workers who were
previously nonreactive had newly positive tests. 

The workers were all treated and cleared of

infection. By logistic regression, irrigation or
packing of the surgical site was the only inde-
pendent risk factor associated with TB conver-
sion among nurses. Manipulation of infected
tissues of the genitourinary tract can result in
nosocomial transmission of tuberculosis, the
authors concluded.

Although the patient had microscopic evidence
of pulmonary TB at autopsy, several factors argue
against airborne transmission of TB from the res-
piratory tract. A chest radiograph on admission
revealed no abnormalities, and there were no TB
conversions among the 23 workers exposed to the
patient prior to surgery.  ■
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