
Preventing Catheter-Related 
Infection with Tunneled 

Femoral Catheters
A B S T R A C T  &  C O M M E N T A R Y

Source: Timsit JF, et al. Ann Intern Med 1999;130:729-735.

Use of the femoral vein for vascular access appears to
carry a higher risk of catheter-associated infection than does

use of subclavian or jugular sites. Because femoral catheterization
is easier to perform and does not carry a risk of pneumothorax, it is,
nonetheless, often used in critical care settings.

Timsit and colleagues performed a randomized, controlled trial
of tunneled femoral catheters in critical care units in three hospi-
tals in Paris. All patients were required to have a Simplified Acute
Physiologic Score II (SAPS II) of 20 or greater. Patients undergo-
ing catheter exchange by guidewire were excluded. All catheters
were single- or double-lumen; patients requiring triple-lumen
catheters were ineligible. Catheters were inserted by physicians
using strict aseptic technique and could be used for administration
of medication, blood products, or parenteral nutrition, but could
not be used for blood sampling. Patients randomized to “tunneliza-
tion” had the catheter passed through a subcutaneous tunnel over
the anterior thigh to a point at least 10 cm from venous entry. Con-
trol patients received catheters directly inserted into the vein.
Catheters were cultured quantitatively on removal, with 103 CFU
or more considered to represent colonization. The main end point
was “probable system catheter-related sepsis,” which included
“catheter-related sepsis without bacteremia” and “catheter-related
bloodstream infection.” (See Table.) Outcomes were judged by a
blinded clinical panel. Catheters were removed by predetermined
criteria based on signs of infection, mechanical dysfunction, or ter-
mination of IV therapy.

A total of 336 (168 in each catheter group) evaluable patients
were entered. The rate of “probable systemic catheter-related sepsis”
was significantly lower in the tunneled catheter group (0.36/100
catheter days vs 1.1/100 catheter days; RR 0.25, 95%; CI 0.09-0.72).
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Although there was a trend for a similar reduction in
catheter-related bacteremias (RR = 0.28), the difference
was not statistically significant. This was due to the low
number of bacteremias (4 total). Tunneled catheters
were significantly less likely to be colonized than were
control catheters. The tunneled catheter group had a sig-
nificantly higher rate of local hematoma (6%) than did
control patients (2%) but there were no major adverse
sequelae.

■ COMMENT BY ROBERT MUDER, MD
Femoral insertion of central venous catheters is tech-

nically easier and safer than insertion into the jugular or
subclavian veins. Intensivists are understandably reluc-
tant to insert a catheter into an upper body site in a
hemodynamically unstable patient who is receiving
mechanical ventilation. Pneumothorax in such a patient
could be disastrous; furthermore, hemorrhage at these
upper body sites cannot be controlled by direct compres-
sion. However, safety and ease of insertion come at a

price. In a number of studies, femoral catheters have had
a higher rate of colonization and infection than those
inserted in upper body sites.1-4

Table

Trial End Points

Catheter-related sepsis without bacteremia:

1. T ≥ 38.5° C or T < -36.5° C

2. Catheter tip cultures with >/- 103 CFU/mL

3. Pus at insertion site or tunnel or resolution of clincial sepsis after

catheter removal

Catheter-related bloodstream infection:

1. One or more positive peripheral cultures within 48 hours

(2 required for coagulase-negative staphylococci)

2. Catheter tip cultures with >/- 103 CFU/mL or local purulence

3. Same organism isolated from blood and catheter/insertion site

This study indicates that tunneling of femoral
catheters at the time of insertion results in fewer infec-
tions than does routine percutaneous insertion. One pos-
sible criticism of the study is that the main outcome
measurement showing a significant reduction was “prob-
able systemic catheter-related sepsis,” an outcome that
could have included patients with fever due to a non-
catheter-related cause and coincidental colonization.
However, this determination was made by a blinded clin-
ical panel, and there was a parallel reduction (although
statisically not significant) in catheter-related bacteremia
that was more rigorously defined. Therefore, I believe
Timsit et al’s conclusions to be valid.

However, I would point out several important
caveats. The first is that the catheters in the study were
inserted under rigorous sterile conditions; tunneling is
likely to be much less effective if the catheter is contam-
inated at the time of insertion because of poor sterile
technique. The second is that the catheters were limited
to single- and double-lumen devices. Triple-lumen
catheters were excluded, and use of the catheter ports
for blood sampling was expressly forbidden. Frequent
use of catheter ports for sampling could introduce bac-
teria into the catheter lumen; tunneling would not be
expected to influence the luminal route of infection.
Third, the risk of local hematoma was three-fold greater
in patients receiving tunneled catheters. Although none
of these hematomas resulted in major adverse sequelae,
it is quite possible that the frequency and seriousness of
adverse effects would be higher outside of a controlled
clinical trial. Finally, until a future study compares the
infectious complications of tunneled femoral catheters
with upper body site catheters, upper body sites are
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preferable for central venous access whenever they can
be safely used.   ❖
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Hold Your Breath? 
Legionellosis and 
Tuberculosis During Travel
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Two papers published just this year present
the findings of investigations into the transmission of
respiratory infections: Cruise ship-associated Legionella
pneumophila and exposure to tuberculosis while riding
a train. Both of these papers were accompanied by inter-
esting editorials that help to put the issue of travel-asso-
ciated respiratory infections in perspective.

Sources: Pastoris MC, et al. Clin Infect Dis 1999;28:33-38;
Moore M, et al. Clin Infect Dis 1999;28:52-56; Edelstein PH,
Cetron MS. Clin Infect Dis 1999;28:39-41; Witt MD. Clin
Infect Dis 1999;28:57-58.

Pastoris and associates describe a 67-year-old
British man who presented with Legionella pneu-

monia in September 1995, eight days into a Mediter-
ranean cruise on a large Italian ship. He was hospital-
ized but, despite treatment, died 20 days following the
development of symptoms. The patient was a cigarette
smoker and had coronary artery disease. The case was
reported to the Italian representative for the European
Working Group on Legionella Infection (EWGLI) by
the British Communicable Disease Surveillance Centre.
An investigation was made to detect other cases among
crew or passengers and to determine the source of
Legionella infection.

None of the 116 crew members reported symptoms,
and only three (2.6%) had low-titer serologic evidence
of Legionella infection. Among passengers, there were
no other cases reported during the cruise with the index
case and no cases prior to this cruise from 1986 through
1995. One clinically compatible case was subsequently

reported in November 1995 and another documented
case in October 1996. Environmental sampling of mul-
tiple water sources yielded Legionella pneumophila
from the ship’s freshwater system that was identical to
the patient’s isolate. In fact, 80% of the fresh water
samples yielded L. pneumophila.

The second report was from the United States and the
Centers for Disease Control. In January 1996, a 22-year-
old male was diagnosed with highly smear-positive, cul-
ture-confirmed pulmonary tuberculosis, following hos-
pitalization after requesting medical help while he was
traveling on a train. The patient was coughing through-
out his trip and frequently experienced hemoptysis.
Despite antituberculous therapy in the hospital, he died
from a pulmonary hemorrhage two weeks into hospital-
ization. Because he had used public transportation (train
and bus) over a two-day period, an investigation was
launched into the possible transmission of tuberculosis
to other passengers and crew members. All passengers
and crew were contacted within two weeks of the expo-
sure and were asked to undergo a two-step tuberculin
skin test (TST) and, if negative, a third TST after three
months. Those with positive tests were evaluated for
their exposure to the index patient, for symptoms, for
other possible exposures to tuberculosis, and whether
they had received bacille Calmette-Guérin vaccine. A
positive skin test was considered to be 10 mm or more.

The patient had traveled from Chicago to Florida.
His first plane trip was 12.3 hours. Because of flooded
train tracks, there was an intervening bus trip of 5.5
hours, and the final train trip was 16.8 hours. Of 479
passengers, 368 (77%) were able to be contacted; there
were 44 crew members. Final TST was obtained from
228 passengers and 29 of the crew. Seventeen patients
were excluded from analysis. For the 240 passengers
and crew, there were four TST conversions and 11 posi-
tive TSTs. Four of these 15 positive TSTs had exposure
to the index patient. All of these exposures occurred in
the dining car, three passengers were seated at tables
near him, and one had a direct conversation. For two of
these four persons, which included the person who had
the conversation, there were no other risk factors for a
positive TST and, thus, they were presumed to have
acquired new infection from the index case. The patient
had “briefly” traveled to the dining car but spent most
of the time in the passenger cars with his head under a
hooded sweatshirt. The train was fitted with high-effi-
ciency particulate air filters, with about 10-15 air
exchanges per hour.

■ COMMENT BY DAVID R. HILL, MD, DTM&H
The reports of legionellosis during a vacation cruise
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in the Mediterranean and tuberculosis exposure while
riding public transport in the United States could be
cause for concern and alarm. However, there is a silver
lining to both reports. In the first instance, the establish-
ment of EWGLI created the structure to identify the case
in England and adequately investigate it in Italy.1 This
working group can be credited with raising awareness of
the problem of legionellosis during tourist travel
throughout many European sites, with developing meth-
ods for both detection and surveillance, and in helping to
define standards for water purification to help prevent
future cases. The Internet web site for information on
Legionella outbreaks as well as other infectious disease
outbreaks throughout Europe can be accessed at
www.outbreak.org.uk/secure/index.html.

In the second case, despite a highly positive case of
tuberculosis, transmission was limited (2 TST conver-
sions/240 persons investigated). In the cases that
acquired new infection, the risk factor was a brief, prox-
imal contact, either face-to-face, or when seated near the
patient, rather than sharing air space over a prolonged
period. That the latter was not a risk could be because
the patient coughed into his sweatshirt hood or because
of the efficiency of air exchanges within the train venti-
lation system. Nevertheless, transmission did occur and
there could have been other, unrecognized cases since
only 49% of all passengers and crew were studied. The
investigation was hampered by the inability to locate all
passengers (77% identified) and the difficulty in having
these persons complete a three-stage skin testing proce-
dure over three months.

Travel-associated legionellosis has been well
described in both cruise ship passengers and other
tourists.2-4 In cruise ships, the source has usually not
been determined or has been from the whirlpool spas, as
opposed to potable, fresh water.4 The implications of the
Legionella case for travel medicine physicians is three-
fold. First, they should be aware that elderly or other
travelers with health risk factors, such as smoking and
chronic illness, may be exposed to Legionella and, thus,
at risk for infection. The elderly traveler with chronic ill-
ness is just the person who may choose to travel interna-
tionally by ship rather than overland. At the Internation-
al Traveler’s Medical Service at the University of Con-
necticut, cruise ship travelers had a mean age of 61 years
compared to 41 years for all other travelers (P < 0.001),
and 55% of them had chronic medical conditions. Sec-
ond, these travelers should be assessed for their immu-
nization status against other respiratory infections, such
as influenza and pneumococcal pneumonia.

Third, the travel medicine provider should be aware
that a pulmonary infection in a returned traveler could

be Legionella. The travel history should be taken and
specialized tests ordered to isolate the organism. If a
case of legionellosis is documented, it should be
promptly reported to the appropriate health authorities
so that other cases may be identified and a potential out-
break explored and contained. It was through the recog-
nition of only a few cases in a community hospital5 that
the largest ship-associated outbreak was discovered.4

Prompt recognition and reporting may also be useful in
containing other pulmonary infections occurring on
ships. The most recent example of this was the outbreak
of influenza A among passengers touring Alaska and
the Yukon Territory last summer.6

The risk of tuberculosis during public transport has
received recent publicity surrounding airline-associat-
ed cases. The risk in these situations has been deter-
mined to be extremely low. Indeed, out of seven inves-
tigations of separate flight exposures to a highly infec-
tious index case, in only two situations was there evi-
dence for transmission to other passengers or crew
members,7-9 and, in one of these, the transmission
probably occurred with repeated exposures over sever-
al flights since the index case was a crew member.7

Active tuberculosis has not occurred as a result of air-
line transmission in any situation.

The WHO recently convened a consensus committee
on airline-associated tuberculosis and, from analysis of
these investigations, has recommended that passengers
and crew be notified of a potential exposure only if the
exposure occurred within three months, if the flight was
eight or more hours duration (including ground and
waiting time), and if passengers were in close proximity
to the index case.10 Because of the low risk of transmis-
sion and the difficulty and cost of performing adequate
epidemiologic studies, they also state that further epi-
demiologic studies of airline-associated tuberculosis
did not appear warranted.

Exposure to tuberculosis is unlikely during travel,
although there could certainly be instances of unknown
exposure both during public transport and from face-to-
face contact. The data from the train and airline studies
indicate that transmission risk is extremely low, and the
CDC authors even suggest that expanded contact inves-
tigations in situations of a low likelihood of transmission
may not be worth the resources required. If a traveler is
concerned about potential contact with tuberculosis,
then the most prudent action is to check pre- and post-
travel TSTs, with the post-travel TST performed approx-
imately two months following exposure. 

Thus, it seems that travelers can breath easily; howev-
er, they should keep in mind the potential for exposure to
unusual pathogens, particularly if they have concomitant



health conditions. In addition, the travel health profession-
al should be prepared to recognize and respond to these
situations if the traveler returns ill. (Dr. Hill is Associate
Professor of Medicine; Director, International Travelers’
Medical Service, University of Connecticut.)   ❖
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Traveler’s Diarrhea 
in Jamaica
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The overall attack rate for diarrhea in trav-
elers to Jamaica was 23.6%. Less than 3% of travelers
avoided all potentially high-risk food and beverages.
The most frequently detected pathogens were enterotoxi-
genic Escherichia coli, Rotavirus, and Salmonella
species. 

Source: Steffen R, et al. JAMA 1999;281:811-817.

Atwo-armed, cross-sectional survey was con-
ducted between March 1996 and May 1997 to

determine the epidemiology, etiology, and impact of
traveler’s diarrhea (TD) in Jamaica. The first part of the
study was a survey of travelers leaving from Montego
Bay’s Sangster International Airport, analyzing the epi-
demiology, economic features, and impact of TD on the
travelers’ well-being. Data were collected from travelers
who filled in the questionnaires while waiting in the
departure area. The second part of the study consisted of
stool collections from patients with diarrhea who volun-
teered for evaluation of the etiology of TD. Ten large
hotels participated by encouraging their guests with TD

to visit the nurse’s station. 
A total of 30,532 questionnaires were collected. The

questionnaires elicited information on pretravel health
advice and economic features (such as expenses for pro-
phylaxis, TD therapy, and cost of stay) as well as food/
beverage consumption and quality of life.

Stool samples were analyzed for bacterial pathogens
including Escherichia coli, Salmonella spp., Shigella
spp., Campylobacter jejuni, Yersinia enterocolitica,
Vibrio spp., Aeromonas spp., and Plesiomonas shigel-
loides. Detection of protozoa was done using enzyme-
linked immunosorbent assay (Giardia lamblia, Enta-
moeba histolytica, and Cryptosporidium parvum) as
well as stains for Microsporidia and Cyclospora. Virol-
ogy studies were performed specifically for rotavirus
and adenovirus.

In this study, classic TD was defined as passage of
three or more unformed stools per 24 hours, with at least
one accompanying symptom (nausea, vomiting, abdom-
inal cramps or pain, fever, blood in stools). Moderate
TD was passage of 1-2 unformed stools, with at least
one additional symptom or more unformed stools with-
out additional symptoms. Mild TD was passage of 1-2
unformed stools without additional symptoms. 

The attack rate for diarrhea was 23.6% overall, with
11.7% having classically defined TD, 8.3% moderate
TD, and 3.6% mild TD. TD attack rates significantly
decreased with age but did not differ between the sexes.
All TD attack rates increased with duration of stay until
day 14 but then decreased. Residents of northern coun-
tries and honeymooners showed higher classic and
moderate TD attack rates. A recent stay in another
developing country was associated with a lower attack
rate. Patients with underlying medical conditions had
no increased severity of disease. The visitors who
stayed with friends and/or family had a lower total TD
rate, whereas tourists with full board had a higher prob-
ability of diarrhea. There was seasonal variation with
the TD rate dropping to 15% in the winter months. The
onset of TD occurred around day 4. Almost half the
patients with classic TD were incapacitated, and the
mean duration of incapacitation for all TD patients was
11.6 hours. A total of 6.6% of the travelers experiencing
TD consulted medical professionals. Travel health
advice had no effect on the incidence of TD.

Details of the airport survey showed that less than
3% reported having avoided all potentially contaminat-
ed food and drinks. Ninety-five percent of travelers had
ice cubes in their drinks and 90% ate salads, 80% con-
sumed dairy products and tap water, and more than
55% ate ice cream, hamburgers, and incompletely
cooked chicken, lobster, or shrimp. Travelers aged 36-
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55 were slightly more negligent with respect to poten-
tially contaminated food and beverage items compared
with other age groups. There was no significant risk
associated with eating food from street vendors. Two
percent of all travelers used prophylactic medication
against TD; most often, these were Americans using
bismuth subsalicylate. 

A total of 322 volunteers participated in the hotel sur-
vey. The pathogen detection rate was 31.7%. Enterotoxi-
genic E. coli (ETEC) was the most frequently diagnosed
pathogen. C. jejuni was only detected during the winter.
Viruses were also predominant in the winter. 

The economic analyses revealed that per stay (mean
duration, 7.7 days), the estimated cost for medication,
medical treatment, and missed activities was US
$116.50/patient or US $27.50/traveler to Jamaica.

■ COMMENT BY LIN H. CHEN, MD
Diarrhea is the most common health problem encoun-

tered by travelers visiting developing countries. Prior
reports have shown the incidence to be 20-60%, and des-
tination is a significant determinant of diarrhea risk.1

The diarrhea rate of 23.6% from the current survey puts
Jamaica in the range of intermediate-to-moderate risk. 

The study made several important observations, con-
firming some prior findings:2-4 1) There was no signifi-
cant difference in diarrhea attack rates between the
sexes; 2) Diarrhea risk decreased with age; 3) Residen-
cy in areas with high attack rates or recent travel to
those areas was associated with lower TD attack rates;
4) Travelers on full board plans appeared to have an
increased risk for diarrhea, possibly associated with
buffets; and 5) ETEC was the most frequently identified
pathogen.

Some interesting differences emerged in comparison
with other studies. First, incapacitation lasted about 12
hours, which was shorter than other reports of 3.6
days.1,3-5 Second, the pathogen detection rate of 31.7%
was lower than other studies.2-4 There was a higher than
usual rate for rotavirus (9.2%) in the current study. Also,
there was a marked seasonal variation for the diarrhea
attack rate in Jamaica. 

The lack of dietary discipline was notable, even in
people who had received pretravel advice. Clearly, there
is need for additional ways to prevent TD. Improved
hygienic conditions at the destination would be desir-
able. A killed oral ETEC vaccine is undergoing clinical
evaluations and appears safe and immunogenic.6 When
this vaccine becomes available, it should contribute
greatly to reducing TD. A rotavirus vaccine has been
licensed by the FDA to prevent gastroenteritis among
infants and children,7 and this may also help to reduce

TD rate. (Dr. Chen is Clinical Instructor, Harvard Med-
ical School and Travel/Tropical Medicine Clinic, Lahey
Hitchcock Medical Center.)   ❖
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Quantitation of Non-B 
Clade HIV
C A S E  R E P O R T

Synopsis: RT-PCR and bDNA assays for HIV-1 yielded
different results in a young woman from Cameroon,
suggesting she has a non-B clade virus.

Apreviously untreated hiv-infected patient of
mine was recently screened for inclusion in a

research protocol. Despite multiple detectable viral
loads during the previous year varying from 578 to
10,230 particles per mL of plasma as determined by the
Chiron HIV-1 RNA 2.0 bDNA assay, two sequential
screening tests using the RT-PCR assay were negative.
This discrepancy points out an important difference
between these two assays and their ability to detect non-
B clade HIV-1 variants.

This 32-year-old woman had migrated from
Cameroon about six years earlier, and was found to be
HIV-positive on routine ELISA screening in the United
States about two years ago. Because of high CD4 cell
counts and low viral load test results, she had previously
chosen to defer initiation of antiretroviral therapy. Based
on the discrepant results between the two assays, she is
likely infected with a non-B clade HIV virus. Her virus
is presently being sequenced and phenotyped.

At least 10 genetically distinct HIV-1 subtypes have
been recognized; it is likely that other unidentified sub-
types exist. Group M contains A through J, while Group
O (outliers) contains a number of closely related viruses.
While subtype B is common in western Europe and in
the United States, non-B subtypes were previously fairly
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well localized to Africa and Asia. The epidemiology of
these viruses is, however, being altered by an increase in
migration, foreign travel, and “sex tourism.” Recent sur-
veys suggest that non-B clade virus is now found in 16-
20% of patients in London and in France. At least four
different subtypes (B, C, D, and F) have been identified
in Rio de Janeiro, Brazil, creating an environment result-
ing in both dual and recombinant mosaic infections in
11.4% of the city’s HIV-infected population .1

RT-PCR assay uses only two relatively short target
sequences for its probes, making it highly susceptible to
any mutational changes affecting those genetic regions.
In contrast, the bDNA assay uses a total of 98 probes
directed at a larger span of the pol gene. Any genetic
variation in one or several of the targeted zones would,
therefore, be less likely to limit the sensitivity of this
assay. Quantitation of viremia due to non-B clade HIV-1
subtypes using the bDNA assay may yield viral load
measurements 2 to 3 logs higher when compared with
either the standard or ultrasensitive Roche RT-PCR
assay. In our case, the low levels of circulating virus
detected by the bDNA assay were completely missed by
the ultrasensitive RT-PCR assay.

In addition to the potential for eluding amplification
by PCR, detection of subtype O strains can pose other
difficulties. HIV-1 O subtypes are prevalent in west
central Africa, especially in Cameroon, equatorial
Guinea, and Gabon, where genetic studies suggest they
may have more recently been introduced into the popu-
lation. Detection of antibodies to subtype O strains
using unmodified ELISA assays can result in false-
negative tests, and some O subtypes can cause false-
negative immunoblots.2

Not only will the increasing prevalence of non-B
clade virus and genetically mosaic variants interfere
with ongoing efforts to develop a broadly effective anti-
HIV-1 vaccine, clinicians should be aware of the poten-
tial for discrepant or falsely negative test results when
assessing a patient with non-B clade virus. One should
consider the likely origin of a patient’s HIV infection
before ordering quantitative studies using the current
RT-PCR assays.   ❖
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CME Questions

38. Which of the following statements concerning respiratory
infections during travel is correct?
a. Elderly persons with chronic medical conditions are at

increased risk for legionellosis.
b. Influenza and pneumococcal vaccines may be indicated for 

certain travelers.
c. Tuberculosis skin testing may be used to determine exposure to

and infection with Mycobacterium tuberculosis.
d. The risk of infection following train or airline exposure to 

tuberculosis is extremely low.
e. All of the above

39. Traveler’s diarrhea:
a. affects men and women equally.
b. occurs less frequently in visitors from a developing country.
c. attack rates decrease with age.
d. is caused by ETEC more frequently than other identifiable

pathogens.
e. All of the above

40. Potential differences between current bDNA and RT-PCR
assays for quantifying HIV include:
a. bDNA may be more sensitive in detecting non-B clade HIV.
b. Current RT-PCR assays yield viral loads 2-3 times higher than

bDNA.
c. Non-b clade HIV is present in about 20% of patients in parts of

Europe.
d. Non-b clade virus is rare in the United States.
e. a and c 

41. In the trial of tunneled femoral catheters:
a. the rate of “probable systemic catheter-related sepsis” was sig-

nificantly lower in the tunneled catheter group.
b. all catheters were single- or double-lumen.
c. the risk of local hematoma was threefold greater in patients

receiving tunneled catheters.
d. All of the above

42. Which of the following statements is correct?
a. Hepatitis B may be transmitted from beef to food handlers.
b. Serologies indicate that 87% of butchers in Israel have been

exposed to hepatitis B virus.
c. Food handlers who share knives should have the hepatitis B

vaccination.
d. Hepatitis B virus can be transmitted to people who eat meat. 

43. Bridge workers developed histoplasmosis after exposure to:
a. prairie dog tunnels.
b. dust.
c. bat guano.
d. rabies vaccination.

In Future Issues: Echinacea: Natural Remedy or Panacea?
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Butchers: On the 
Cutting Edge

Source: Mevorach D, et al. Am J Med
1999;106:479-80.

Hepatitis b virus infection is a
potential occupational hazard for

almost anyone working with people and
sharp instruments, although we do not
usually think of pedicurists, acupunctur-
ists, and butchers when discussing hepati-
tis B. Mevorach and colleagues examined
the seroincidence of hepatitis B exposure
in 123 employees in 10 butcheries and
three slaughterhouses in Jerusalem,
Israel. Individuals with a prior history of
transfusion were excluded from the study.

More than one-half of the butchers
reported at least one hand cut per week,
and 88% cut themselves at least once
monthly. Mevorach et al found that
butchers who routinely used knives in
their daily activities were at significantly
greater risk for hepatitis B infection than
their co-workers who did not. Thirty of
82 (37%) butchers were hepatitis B core
antibody-positive, compared with seven
of 41 (17%) nonbutchers (P < 0.05). At
work sites where at least one worker was
positive for hepatitis B surface antigen,
16 of 28 (57%) butchers had evidence of
exposure compared with only 26% at
sites where no one was infected. Four of
five butchers at one site alone where a
single butcher was found to be hepatitis
B antigen positive (and therefore at
greater risk for transmitting infection)
had evidence of exposure to hepatitis B.
None of the employees had serological
evidence of hepatitis C infection.

These data strongly support the need
to provide hepatitis B vaccination to
food handlers, especially those who
work with cutting utensils. They addi-
tionally imply that in the course of daily
business, knives must have been shared
by several butchers in these facilities,
and obviously must not have been suffi-
ciently cleaned between jobs. While

there is no evidence that meat handled
by butchers infected with hepatitis B is
potentially contagious, this possibility
was not specifically examined.   ■

Odd Occupations
Resulting in 
Fungal Disease

Sources: ProMED-mail post, February
12, 1999. www.healthnet.org//. Jones
TF, et al. Am J Med 1999;106:480-482.

Two city employees working for
the Boulder, Colo., Open Space Pro-

gram developed diffuse bilateral pul-
monary nodular infiltrates, subsequently
identified as being due to Blastomyces
dermatitidis. One patient additionally
developed skin lesions. Both had
received lengthy courses of antibiotics
without benefit before the diagnosis was
eventually made. Both initially received
Amphotericin B followed by months of
itraconazole.

One to two weeks earlier, both work-
ers had spent two days excavating aban-
doned prairie dog tunnels using both
hand trowels and powered augers—cre-
ating an enormous amount of dust. Fif-
teen of their co-workers remain asympto-
matic and without evidence of infection
(serological studies are outstanding).

Even in endemic areas in the Ohio
and Mississippi River valleys, the risk for
exposure to blastomycosis is small and
cases are sporadic. Very few cases have
been reported in Colorado. A larger than
usual rainfall in the two weeks prior to
the dig may have contributed to the
growth in topsoil of this dimorphic fungi.

Another unusual case of pneumonitis
occurred in a bridge worker in Ten-
nessee who developed cough, fever, and
myalgias. The man gradually improved,
although the etiologic agent initially
eluded diagnosis, despite bronchoscopy
and transbronchial biopsy specimens
(which suggested but were not diagnos-

tic for sarcoidosis), until a second simi-
lar case occurred in a co-worker. Within
five days of the first man’s illness, a sec-
ond worker developed shortness of
breath and cough. Despite antibacterial
therapy, he developed progressive bilat-
eral nodular infiltrates, subsequently
diagnosed as histoplasmosis. Both infec-
tions were confirmed by complement
fixation and immunodiffusion tests.

The two men were part of a team of
seven maintenance workers dispatched
to scrub and airbrush a bridge in prepa-
ration for painting. None of the workers
routinely wore respirators. Within one to
two months, three of the remaining five
co-workers had evidence of seroconver-
sion to histoplasmosis by complemen-
tion fixation and immunodiffusion
assays, although they remained asymp-
tomatic. A fourth co-worker had sero-
logical results suggesting past infection.
Multiple samples of bat guano from the
bridge and the soil beneath the bridge
were positive for H. capsulatum.

These cases underscore the need for
private and public employers to be
aware of the potential for these unusual
infections, even in areas of low
endemicity or in apparently low-risk
occupations. Employees should be
counseled regarding the importance of
appropriate protective clothing, face
masks, and, as necessary, respirators.
Bridge workers who may be exposed to
large amounts of bat guano are at signif-
icant risk for occupationally acquired
histoplasmosis, al-though documented
outbreaks are few.  In addition, Jones
and colleagues point out that where
there is bat guano, there are bats. Con-
sideration should therefore be given to
administering prophylactic rabies vacci-
nation to employees who routinely work
under bat-infested bridges.

This article also prompted me to ques-
tion whether homeless camped under
bridges are at risk for histoplasmosis,
although I could find no evidence in the
literature examining this possibility.   ■
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