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Chi-square and discriminate
function analysis tests were per-
formed to evaluate the possible con-
tribution of the following factors to
the incidence of carriage: age, gen-
der, chronic health conditions, fre-
quency of antibiotic use, total number
of calls, and number of nursing home
calls responded to per year. Neither
analysis indicated any significant
relationship between S. aureus nasal
carriage and the surveyed factors (P
> .05). Statistical analyses were not
performed on the MRSA data
because the sample size was too
small to provide reliable interpreta-
tion.

Epidemiologic studies are
important because of the increasing
number of both MSSA and MRSA
infections, their multiple drug resis-
tance, their increasing reservoirs,
and their ability to cause community
outbreaks. Our results indicate that
the incidence of nasal carriage of S.
aureus among the paramedics of the
Sedgwick County EMS is approxi-
mately 50%; 10% of these strains are
MRSA. This incidence remained
high during the course of this study,
and is higher than the 30% to 35%
incidence cited for most other
groups of healthcare workers.!
Paramedics are unique in that they
have brief but uncontrolled expo-
sures to patients. In addition, they
frequently transport patients to and
from hospitals and nursing facilities,
where MRSA is often endemic. The
increased frequency of carriage in
the paramedic population implies
that it is not random and that there is
a discrete, yet unknown, cause for
this phenomenon. Results of the
observations described here are
provocative and suggest the need for
more comprehensive studies, includ-
ing identification of the point source
of the MRSA strains. Also, similar
studies of paramedics in communi-
ties that are demographically similar
to Sedgwick County would help to
determine whether our findings are
unique to the paramedics of
Sedgwick County or whether they
reflect a higher incidence of carriage
among EMS personnel in general. In
addition, regular continuing medical
education programs should be
encouraged to reinforce the need for
strict adherence to transmission-
based precautions and to increase
knowledge of pathogenic microor-
ganisms.
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Efficacy of Alcohol-Based
Hand Sanitizers Against
Fungi and Viruses

To the Editor:

The antimicrobial effectiveness
of short-chain alcohols, mainly
ethanol, against fungus and yeast has
been well documented in the litera-

ture. In general, the most effective
ethanol concentration range has been
reported to be greater than 50%, act-
ing in 1 minute.? However, no data
are available on the efficacy of alco-
hols at contact times of less than 1
minute or on alcohol-based sanitiz-
ers.! Regarding the antiviral activity of
alcohols, it is well established that
alcohols are effective against lipo-
philic, enveloped viruses. The data
suggest that alcohols inactivate
enveloped viruses more easily than
“naked” viruses?; however, there is no
general agreement in the literature on
the activity of alcohols against naked
viruses. The results published to date
suggest that alcohol is effective, but
that the antiviral efficacy depends on
the specific virus. Sattar et al., using
the fingerpad method, recently found
that the level of reduction of several
naked viruses by an alcohol-based
sanitizer was statistically significantly
higher than that seen with a water
control.?

To assess the antifungal and
antiviral activity of an alcohol-based
sanitizer, we conducted in vitro time-
exposure kill evaluations of PURELL
Instant Hand Sanitizer (GOJO
Industries, Inc., Akron, OH), which
contains 62% ethanol and emollients.
Fifteen- and 30-second exposures
were used for the fungal species and
30-second exposures for the viruses.
The 15- and 30-second exposure Kkill
studies were performed using select-
ed challenge fungi and viruses. The
challenge inoculum was introduced to
the test product at time 0; a portion of
the sample was removed and placed
in neutralizing media at the appropri-
ate time (15 or 30 seconds). Standard
plate-counting techniques were used
to enumerate viable challenge micro-
organisms.

The efficacy of the alcohol-based
sanitizer against 7 fungal species is
detailed in Table 1. It is apparent from
Table 1 that the alcohol-based sanitiz-
er was highly effective in 15 seconds
against all of the fungal species inves-
tigated.

The efficacy of the alcohol-
based sanitizer against viruses in 30-
second exposure kill evaluations is
detailed in Table 2. It is apparent that
the alcohol-based sanitizer is effec-
tive against viruses in 30 seconds;
however, the data show considerable
variation, depending on the viral
species.

The efficacy of alcohol as a bac-
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TABLE 1
EFFICACY OF THE ALCOHOL-BASED SANITIZER AGAINST FUNGI
Exposure Log,,
Fungal Sp ATCC No. Time Reduction % Reduction
Aspergillus flavus 9643 15 5.02 99.9991
30 > 557 >99.9997
A. niger 9642 15 >4.72 > 99.9981
30 =472 > 99.9981
Candida albicans 14053 15 >6.32 > 99.9999
30 > 6.32 > 99.9999
C. tropicalis 13803 15 > 6.42 > 99.9999
30 > 6.42 >99.9999
Epidermophyton 52063 15 >3.92 > 99.9880
foccosum
30 >3.92 > 99.9880
Penicillium citrinum 9849 15 5.82 99.9999
30 5.05 99.9991
Trichophyton 9533 15 5.93 99.9999
mentagrophytes
30 >5.93 >99.9999

ATCC = American Type Culture Collection.

TABLE 2

EFFICACY OF THE ALCOHOL-BASED SANITIZER AGAINST VIRUSES IN A 30-SECOND
EVALUATION

Viral Species ATCC No. Log,, Reduction % Reduction
Adenovirus type 2 VR-846 1.32 95.2
Parainfluenza virus type 2 VR-92 =439 = 99.996
Parainfluenza virus type 3 VR-93 =414 = 99.993
HIV type 1 HTLV-III, =414 = 99.993
Hepatitis A virus VR1073 1.25 94.4
Influenza virus type A,* VR-544 > 5.00 >99.999
Rhinovirus type 16 VR-1126 = 4.25 >99.994
Rhinovirus type 14 VR-284 225 99.94
Rhinovirus type 37 VR-1147 2.75 99.8
Coxsackievirus B, VR-30 2.75 99.8
Herpes simplex virus type 1 VR-733 = 5.00 = 99.999

ATCC = American Type Culture Collection.
*Hong Kong strain.

tericidal agent has been recognized
for more than 60 years.! Recently,
the recognition of low compliance
with hand washing protocols and
improper hand washing techniques
has focused greater attention on the
use of waterless, alcohol-based hand
sanitizers as a primary tool for hand
disinfection in the United States.
The numerous advantages of alco-
hol-based sanitizers, such as rapid,
broad-spectrum antibacterial activi-
ty, time savings, increased compli-
ance with hand hygiene, and
reduced infection rates, help to over-

come the obstacles to effective hand
hygiene. These products may re-
place soap and water as the leading
recommended tools for hand disin-
fection in the 2002 Guideline for
Hand Hygiene of the Centers for
Disease Control and Prevention’s
Healthcare Infection Control
Practices Advisory Committee (HIC-
PAC). The results presented here
extend the data on the antimicrobial
efficacy of alcohol-based sanitizers
to fungi and viruses and indicate
that the alcohol-based sanitizer eval-
uated in these tests is highly effec-

tive in vitro against the fungal and
viral species investigated.
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Nosocomial Qutbreak of
Kluyvera cryocrescens
Bacteremia

To the Editor:

Bacteremia caused by Kluyvera
cryocrescens has been rarely reported.
We report a nosocomial outbreak of
K. cryocrescens bacteremia in four
patients in a cardiovascular ward.
Previous reports, as well as this study,
suggest that Kluyvera is of clinical sig-
nificance in humans.

To date, four different species,
Kluyvera ascorbata, Kluyvera cryocre-
scens, Kluyvera cochleae, and Kluyvera
georgiana, have been described and
are classified in the family Entero-
bacteriaceae. In humans, sputum is
the most common specimen yielding
Kluyvera, the organism is rarely
found in urine, stool, and blood or in
the throat. Water, sewage, soil, milk,
hospital sinks, and cows have been
reported as environmental sources of
Kluyvera! Although a few reports
have suggested that Kluyvera can
cause severe disease, the clinical sig-
nificance of the organism remains
uncertain.?® All previously reported
Kluyvera infections were isolated
cases; there have been no reports of
outbreaks of infection caused by K.
cryocrescens.

In this study, we report 4 cases
of nosocomial K. cryocrescens bac-
teremia in our hospital. All 4 patients
had 2 consecutive sets of blood cul-
tures with positive results for K. cry-
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