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significant day-to-day change in the trend, and after the interven-
tion there was no significant change in the day-to-day trend. In
phase 2, individual compliance ranged from 72% to 100% with
a median compliance of 92%, and a mean compliance of 91%. Nearly
half (47%) of the nurses had compliance rates �95%. Compliance on
room entry was 90% and on room exit 94%. Therewas no significant
difference in compliance rates between work shifts. Using the
alcohol sensor badges, we determined that there were 10 HHO
per nurse-hour.

A post-study questionnaire was completed by 14 nurses. Twelve
felt that the alcohol sensor badge improved their compliance, one
felt it had no effect, and one felt that it did not improve compliance.
Ten respondents felt that all healthcare workers should wear the
badge.

Our study demonstrated easy use of an alcohol sensing badge,
with rapid and significant improvement in hand hygiene compli-
ance. Our results may underestimate the impact of this tech-
nology since performance was not reviewed by the nurse
supervisor and no feedback was given. Moreover, we did not
involve patients in the study. Patients could be instructed to
observe the colour of the badge light before contact with the
healthcare worker and request that he/she perform hand hygiene
if the badge light is red, even though most patients are not
comfortable asking caregivers to perform hand hygiene.6,7 We
were also able to provide estimates of HHO per nursing hour.
This is an underestimate since the badge only measures compli-
ance on room entry and exit, and misses opportunities that may
occur inside the patient room.

The limitations of the study are its brevity and its performance
in one ward of a single medical centre. In addition, compliance
could only be assessed when the nurse performed hand hygiene
using an alcohol product. This limitation could be overcome by
adding a marker to liquid soaps used with water. Lastly, the
quasi-experimental study design lacks randomisation, and may
be complicated by temporal confounders and regression to the
mean. Segmented regression analysis was performed to minimise
these effects. To our knowledge, these results represent the most
complete performance data and the highest level of compliance
reported. A solution to monitoring hand hygiene compliance may
be within reach.
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New sequence types of Legionella pneumophila
circulating in northern Italy and comparison with
other regions of the world

Madam,

Legionnaires’ disease is caused by Legionella spp., which are
environmental Gram-negative bacteria that colonise and persist
in moist environments, particularly water distribution systems.
The mortality associated with hospital-acquired Legionella pneu-
monia is greater than mortality for community-acquired cases.1

In a previous studywe showed that use of sequence-based typing
(SBT) may be useful in identifying the source of infection, demon-
strating the link between clinical and environmental isolates.2 In
the present study, we used a new approach to the clinical and envir-
onmental surveillance of legionellosis in homes for the mentally
disabled, which takes into account the needs of patients withmental
retardation in varying degrees (mild to very serious, including
diseases such as West, Lennox, fragile X, Dandy–Walker syndrome)
and those who find routine diagnostic procedures difficult. For this
reason, we compared the sequence type (ST) designed by SBT of
four clinical and 12 environmental strains of Legionella pneumophila
serogroup 1 (LP1), isolated from hospital facilities for the mentally
disabled and an associated hospital.3,4 The strains were selected after
a retrospective surveillance of 565 clinical records (2002–2009) and
investigations of environmental routine and ad hocwater circuits.

The criteria for inclusion in the study of the strains for analysis
were:
– Isolated from clinical cases detected [as defined by the Euro-
pean Working Group for Legionella Infections (EWGLI), with
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isolation from organic material] and environmental strains
associated with them after an epidemiological investigation.

– Environmental strains, isolated in connection with suspected
cases of legionellosis (i.e. high antibody levels but without
isolation of clinical strain or urinary antigen).

– Environmental strains from departments with patients at
particular risk and a significant number of episodes of noso-
comial pneumonia with unknown aetiology (these patients
are readily covered with antibiotic therapy for early symp-
toms, often making it impossible to do an aetiological
diagnosis).

It was possible to correlate two clinical strains with the corre-
sponding environment, which were collected from showers that
had exposed the patients (ST685: 2, 10, 18, 10, 1, 1, 9; ST16: 2, 10,
18, 10, 2, 1, 9) and two clinical strains present in the same structure
(ST1: 1, 4, 3, 1, 1, 1, 1).

The other environmental strains were isolated from showers in
the department where there were confirmed or suspected clinical
cases. All the strains (seven) from the first structure had ST188 (2,
6, 17, 6, 13, 3, 11); two from the second structure had ST34 (3, 13,
1, 25, 14, 9, 6); and the last from the third structure, which
was colonised in a single point from LP1, had ST694 (6, 1, 22, 30,
6, 10, 11).

From this analysis, it appears that the distribution of environ-
mental strains is homogeneous, with only one ST per structure,
unlike the hospital which had at least three strains simultaneously,
with different STs.

The results were compared with the EWGLI international data-
base (Figure 1): the four STs (1, 16, 34, 188), which in our study
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Figure 1. Occurrence of sequence types (STs) analysed in this study and comparison wi
belong to strains isolated in wards with confirmed or suspected
clinical cases, were already known in the literature. Their presence
was confirmed among clinical and nosocomial cases, especially for
ST1, the most frequent and most widely distributed worldwide.

Two STs were new to the database: ST685 and ST694. The
allelic profile 685 was not found in the EWGLI database, but its
pathogenicity has been demonstrated by the concomitant isola-
tion from a symptomatic patient. Unlike ST694, this was isolated
only from environmental samples (with 1800 cfu/L of LP1, but
only in one point) and was not included in the database or other
published data source. As there have never been cases of legion-
ellosis detected or suspected in the structure and as elderly
patients are considered at risk of infection, we can assume that
the profile in question is rarer or less virulent than the other
genotypes.

The problem of underreporting of cases was also evident in this
study. There were considerable difficulties in obtaining clinical
strains (patients are subjected only to urinary antigen) and in aetio-
logical diagnosis (letting patients with mental retardation undergo
routine testing is often more difficult). Great help can be provided
from the intersection of clinical and environmental data, from
genotyping of isolated strains, and comparing these with interna-
tional data to determine the frequency of known (clinical and/or
nosocomial) clones.

In agreement with European data a significant proportion (13/
16) of bacterial isolates belonging to clones is already known to
be for nosocomial clinical cases.5–7 As other studies have shown,
we confirm that the collection and analysis of routine environ-
mental strains may be an important strategy in preventing
outbreaks of legionellosis.8
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Prevalence of nosocomial infections in a tertiary
heart centre in Iran, 2006 and 2007

Madam,

Hospital-acquired infection (HAI) surveillance is an important
component of an infection control programme. Iran HAI has not been
quantified by a nationwide surveillance study to date, and only some
localised surveillance data from individual hospitals have been
reported. The lack of valid nationwide surveillance study data in Iran
influenced our hospital infection control committee to conduct
a prospective, on-site continuous, hospital-wide surveillance study at
Tehran Heart Centre, a major referral and educational cardiac hospital
affiliated to Tehran University of Medical Sciences, from 2006 to 2007.

Approximately 19 256 coronary angiography and 7221 cardiac
surgeries were performed in this hospital in the two-year period.
Using the Centers for Disease Control and Prevention (Atlanta, GA,
USA) definitions, all patients hospitalised for >48 h with clinically
andparaclinically documented infectionswere included.1 All patients
whohadanoperativeprocedurewere followedupforonemonth ifno
implantwas left inplace and for oneyear if an implant (e.g. prosthetic
valves, non-human vascular grafts, mechanical heart, implantable
cardioverter defibrillator) was in place. The required data were
collected from HAI cases diagnosed by on-site observation of the
infection control team and also from hospital information system
and laboratory information system reports as well as cases of poten-
tial infection notified by nursing staff.

All culture samples referred to the laboratory were cultured and
samples with colonisation or contamination were excluded.

In the year 2006, 215 (29.25%) of detected infections fulfilled the
criteria forHAIwhereas520 (70.75%)didnot. Theequivalentnumbers
for 2007 were 266 (37.78%) and 438 (62.22%) respectively. A total of
140 infected patients from 3451 surgical procedures in the year
2006 and 169 infected from 3770 procedures in the year 2007 were
included in this study. According to our findings the total nosocomial
infection rate after surgerywas 4.06% in 2006 and 4.48% in 2007. The
distribution stratified by infection site was, for 2006: bloodstream
infection (BSI) 1.01%, respiratory tract infection (RTI) 0.70%, urinary
tract infection (UTI) 0.58%, surgical site infection (SSI) 1.71%; and for
2007: BSI 0.82%, RTI 0.53%,UTI 0.61%, SSI 2.41%. The prevalence varied
between sites. In the year 2006 the most frequent site of HAI was SSI
(30.2%), followed by RTI (23.3%), UTI (20.9%) and BSI (16.3%); the top
five sites of non-HAI in descending order were UTI (78.1%), RTI
(10.8%), BSI (6.9%)andSSI (0.8%). Thepattern in2007wasverysimilar.

The overall two-year nosocomial infection rate among our post-
operative cardiac patients was 4.27% which was within the HAI rate
of between 3.5% and 11.6% in largemulticentre studies conducted in
European countries.2,3 This rate was higher than that found in
a Turkish study, and lower than that in a Canadian study.4,5

The relatively low HAI rate in our hospital may be due to an
active infection control committee and a well-established adminis-
trative support system by the hospital’s executive director. Further-
more, the infection control aims and strategies are planned
prospectively annually and all staff are trained accordingly. More-
over, a separate routine infection feedback report is provided for
all surgeons every six months which informs them about the rate
of surgical infections and relevant prevention strategies.

Staphylococcus aureus (20.0%) and Enterobacter spp. (27.0%) were
the two most frequently recorded pathogens for BSI in both 2006
and 2007, in line with two previous studies. In the current study,
Escherichia coli accounted for approximately half (51.75%) of the
UTIs, similar to the findings of other studies.2–4,6–8

The pathogensmost frequently responsible for RTIswere S. aureus
(16.3%) andPseudomonasaeruginosa (16.3%) in2006, andEnterobacter
spp. (16.4%) and Klebsiella spp. (14.8%) in 2007, in keeping with the
results of anational surveillanceprogrammeintheUSA.8P. aeruginosa
has been themost frequent isolate from nosocomial RTIs recorded in
the literature.2,4,6–8 According to our study, S. aureus (36.95%)was the
most frequent isolate from SSIs, again similar to other studies.2–4

In conclusion, in our single-centre study from a tertiary referral
cardiac hospital in Iran, we surveyed the prevalence and distribu-
tion of HAIs and the most frequently isolated pathogens in each
site in a high risk subset of patients who should benefit from
targeted HAI programmes. This may help to enhance the current
infection prevention interventions. Further nationwide studies
are required to identify risk factors and preventive measures for
monitoring HAI in Iran.
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