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Background: Acinetobacter baumannii (Ab) clones L, IIl, and IV were recovered in several Buenos Aires City hospitals. We investigated
the prevalence of these clones with epidemic behavior (EB) in our intensive care unit (ICU) under an endemic setting and its spread.
Methods: A 10-week prospective cohort study including surveillance cultures of newly admitted patients was conducted. Air,
environment, and staff hands were weekly screened. In the seventh week, a new environmental cleaning protocol and a staff
hand hygiene reeducation program were implemented.

Results: Almost 15% of all screening samples (159/1042) were Ab positive. Up to the seventh week, carbapenem-resistant clone If
was the main one recovered from patients, environmental frequently touched surfaces (EFTS), and staff hands screening samples.
Few air samples were Ab positive. Clone [ was also isolated from patients at admission. After the seventh week, a significant
reduction of EFTS contamination and of clone If isolation was observed. During the last 3 weeks, clone 1 was no longer isolated
from patients. Instead, the newly identified clone [Vb was mainly cross transmitted. It was also recovered from staff hands and
from EETS. In the last week, clone If was again isolated from 1 bed rail.

Conclusion: Patients with EB clones-positive culture at admission provide verification that interhospital patient transfers play a role
in these clones spread. However, subtypes such as clone If seem to be endermnic in our ICU. EFTS showed to have potential for EB
clones transmission via transient staff hand carriage. Transmission did not involve airborne route. (Am ] Infect Control

2008;36:444-52.)

Acinetobacter baumannii (Ab) is an increasingly
important nosocomial pathogen.? Although mul-
tiresistant Ab strains have been related to outbreak
situations, they are now substantially associated to in-
fections endemic to hospitals.” This organism is able
to survive in the hospital environment for long periods,
and several studies have emphasized the importance of
environmental cleaning in controlling Ab cross trans-
mission.” Cross transmission could also result from
the airborne route as well as from contact with pa-
tients." Patients without signs or symptoms of infection
and staff could be colonized, and direct contact with
colonized skin may be a route of transmission among
patients or from staff to patients.® There is evidence
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that fitted multiresistant Ab clones are spread among
hospitals in a particular geographic area, and it seems
likely that their spread among centers has been via
patient transfers.®® However, it remains probable that
these clones have arisen at different sites by indepen-
dent selection from a widespread common ancestor,
a hypothesis that may explain the observed variation
in genotypes profiles.®

Since 1981, a limited number of Ab clones have been
involved in nosocomial infections in several hospitals
of Buenos Aires City and pulsed-field gel electrophore-
sis (PFGE) clone I seems to be widespread.” Considering
different hospitals, carbapenem resistance emerged in
1992-1999, and the carbapenem-resistant PFGE clone
IV was prevalent, although this resistance was also
observed in isolates belonging to PFGE clones I and
1L.'° For their potential to spread widely and rapidly
among hospitalized patients, these clones have been
designated as clones with epidemic behavior (EB).>

Since 1996, in the adult intensive care unit (ICU) of
Sanatorio de la Trinidad-Mitre, infection control has
held Ab infections under an endemic setting. Carbape-
nem resistance emerged in 1999 with a relative rate of
38% (carbapenem-resistant Ab infection/total Ab infec-
tions). Carbapenem use policy was implemented in
2000 after the emergence of Ab carbapenem-resistant
isolates.'® Nevertheless, the relative rate of carbape-
nem-resistant Ab infection increased to nearly 85%.
The aim of this study was to investigate the prevalence
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f carbapenem-resistant EB clones under the endemic
etting of the ICU, their way of spread, and the short-
grm impact of newly implemented measures in the
ontrol of Ab cross transmission.

Sanatorio de la Trinidad-Mitre is a 378-bed teaching
pspital with 4 ICUs. The hospital has a Department of
nfectious Diseases Service, Department of Epide-
miology, and developing infection control programs.
surveillance of hospital-acquired infections has been
iarried out since 1994, and revised guidelines for infec-
jon control are available (version 2002). In the ICU,
jatients were located in individual rooms or boxes
with Facilities for staff hand hygiene.

study design

A 10-week prospective cohort study (July 21-
September 27, 2003) was conducted in the 26-bed
adult intensive care medical-surgical unit. In the sev-
enth week, a new environmental cleaning protocol
ind a staff hand hygiene reeducation program were
implemented. Surveillance studies included patient
tolonization, environment contamination, and staff
ftands carriage screening. Probable airborne spread
was also evaluated.

Patient colonization screening

- Inclusion criterion involved newly admitted patients
during the study period. Exclusion criteria included (1)
patients with an ICU stay less than 48 hours or (2) those
Whose screening samples at admission could not be
“btained. Oropharyngeal, axillary, and rectal swabs
were collected from all included patients at admission,
it 48 hours of their ICU stay, and every week on prede-
ined days until patient discharge or death. Swabs were
“ept in Cary and Blair transport media (Microquin,
Argentina), and Leeds Acinetobacter Medium (LAM)
Was used for Ab isolation," Contact precautions were
dpplied in colonized or infected patients according to
; € Guidelines for Isolation Precautions in Hospitals
ffom the Public Health Service, US Department of
Hiealth and Human Services, Centers for Disease Con-
ol and Prevention, Atlanta, GA.'?

Environment screening

Environmental sampling was focused mainly on
fnvironmental frequently touched surfaces (EFTS)
ind on items that should be free of contamination un-
{er adequate compliance of cleaning and disinfection
drocedures. Table 1 shows all environmental samples
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included in the study. To investigate the correlation of
the clones contaminating the environment with those
isolated from the newly admitted patients, environ-
mental samples were collected every week along the
study period. Samples were obtained by using moist-
ened sterile gauze pads vigorously rubbed over the
surfaces or items using sterile gloves. After sampling,
pads were immediately immersed in 50 mL brain heart
infusion (BHI) broth supplemented with 3% Tween 80
(Difco Laboratories, Detroit, MI), 1% sodium thiosulsul-
phate (ICN Biomedical Inc, Irvine CA), and 0.3 % lecithin
(ICN Biomedical Inc). After 24- to 48-hour incubation at
35°C, broths were subcultured using LAM plate to
isolate Ab. Broths were considered negative after
4-day incubation. Results were reported qualitatively:
positive or negative culture for Ab. During the first
and second week, samples were also obtained from
the environment proximal to 16 patients without Ab
infection and proximal to 3 patients infected with Ab,
all of them admitted to the ICU before starting the study.

Air samples

Samples were collected from different ICU sites by
3 methods: (1) liquid impinger (local manufacturer:
containing 55 mL of peptoned water 0.1%; air flow:
11 1/min; sampling time: 20 minutes), (2) nozzle
impactor (AES Ochlovar (R) del Bi 94 origin, France;
air flow: 250 I/min; sampling time: 4 minutes); and
(3) sedimentation (relying on gravity of the bacteria
onto settle plates). For the liquid impinger method,
5 mL peptoned water was settled in 20 mL of plate
count agar.'® For the impactor and sedimentation
methods, LAM plates were used.

Personnel hands sampling

Hand samples were collected weekly the same day
of environment sampling and included all personnel
present in the ICU performing their customary work.
Accordingly with this selection criterion, hand Ab
transient carriage screening included 50 staff members
(25 nurses, 23 physicians, 2 physical therapists) who
represent 59% of ICU personnel. Two or more samples
were obtained from 28 staff members in separate
weeks. Fingertips of each hand were kneaded sepa-
rately for 30 seconds in 20 mL BHI supplemented as
mentioned above. Broths were incubated at 37°C and
then subcultured using LAM plates.

Institutional guidelines of hand hygiene for patient
care routine include the use of an alcohol-based han-
drub solution (Fresh and Clean Laboratorios y Servicios,
Buenos Aires, Argentina) supplied by wall dispensers
placed near each patient’s bed, rubbed onto the hands
until thoroughly dry. During the ninth week of the study,
additional hand samples were obtained from 20 staff
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