tigate further the relatively poor handwashing rate among
medical staff, we recently conducted a similar study in our
unit (a dedicated colorectal surgery ward). Over a 3-week
period, all of the medical staff's contact with patients on the
twice-daily ward rounds was observed. The overall rate of
compliance with the departmental hand hygiene policy
(which states that hands must be decontaminated immedi-
ately before and after every episode of direct patient contact
and/or care with either soap and water or alcohol-based gel)
was 10% (guidelines were followed during 14 of 140 inter-
actions). Interestingly, the most junior medical staff (ie, senior
house officers) appeared to be more compliant with the hand-
washing guidelines (they followed them during 8 [40%] of
20 patient interactions) than either specialist registrars (who
followed the guidelines during 4 [4%] of 103 interactions)
or consultants (who followed the guidelines during 2 [12%]
of 17 interactions). These results were observed despite the
large number of interactions for which bedside alcohol-based
gel dispensers were available (136 [97%] of 140).

It is unclear why the rate of hand decontamination is so
low in our unit compared with the rate observed in the unit
evaluated by Duggan et al.'! Numerous factors affect adher-
ence to hand hygiene guidelines, although staff in technical
specialties such as surgery are recognized to have a poorer
rate of hand hygiene compliance than staff in other speci-
alities.” However, our finding that more senior surgical staff
are less compliant with hand hygiene guidelines has impli-
cations for infection control on surgical wards because junior
medical staff are recognized to follow the hand hygiene be-
havior of senior staff.” We would, therefore, agree with the
suggestion by Duggan et al.' that further research is required
to investigate the motivating factors for hand hygiene among
different types of healthcare workers.

ACKNOWLEDGMENTS

Potential conflicts of interest.
evant to this article.

All authors report no conflicts of interest rel-

N. A. Chatzizacharias, MD; K. Chapple, PhD, FRCS

From the Academic Surgical Unit, Castle Hill Hospital, Cottingham,
United Kingdom (both authors).

Address reprint requests to Nikolaos Chatzizacharias, MD, 60 Mar-
shall Road, Banbury, Oxfordshire, OX16 4QR, United Kingdom
(nickchatzizachariasmd®yahoo.com).

Infect Control Hosp Epidemiol 2009; 30:308-309
© 2009 by The Society for Healthcare Epidemiology of America. All rights
reserved. 0899-823X/2009/3003-0022$15.00. DOL: 10.1086/595978

REFERENCES

1. Duggan JM, Hensley S, Khuder S, Papadimos TJ, Jacobs L. Inverse cor-
relation between level of professional education and rate of handwashing
compliance in a teaching hospital. Infect Control Hosp Epidemiol 2008; 29:
534-538.

2. Pittet D, Simon A, Huggonet S, Pessoa-Silver CL, Sauvan V, Perneger TV.

https://doi.org/10.1086/595731 Published online by Cambridge University Press

LETTERS TO THE EDITOR 309

Hand hygiene among physicians: performance, beliefs and perceptions.
Ann Intern Med 2004; 141:1-8

3. Lankford MG, Zembower TR, Trick WE, Hacek DM, Noskin GA, Peterson
LR. Influence of role models and hospital design on hand hygiene of
healthcare workers. Emerg Infect Dis 2003; 9:217-223.

Use of Microbiologic Findings to Manage
Antimicrobials in the Intensive Care Unit

To the Editor—The journal recently published articles by Del-
lit et al.' and by Cook et al.? that strongly highlight the need
for multidisciplinary approaches to antimicrobial therapy in
the fight against the ever-growing antimicrobial resistance of
pathogens. Antimicrobial resistance is often due to antibiotic
misuse, and therefore local microbiologic findings should
contribute to drive a more appropriate treatment of hospital-
acquired or intensive care unit (ICU)—acquired infections.

As part of a wider antimicrobial management program
implemented since 2003 at Bolzano Central Hospital, a 1,400-
bed, public referral hospital in the northeastern part of Italy,
we performed an interdisciplinary, interventional program in
our 18-bed, general ICU. The aims of the antimicrobial man-
agement program were to improve antimicrobial use and to
reduce the resistance of pathogens. The most important in-
terventions performed in the antimicrobial management pro-
gram were (1) withdrawal of antimicrobial prophylaxis for
patients in critical condition at the time of admission to the
ICU; (2) empirical therapy for patients with suspected ICU-
acquired infections, according to protocols based on local
epidemiologic data and on pharmacokinetic and/or phar-
macodynamic criteria; and (3) subsequent regular tailoring
of antimicrobial therapy, according to microbiologic findings,
with a commitment to streamlining.

Important variations in antibiotic consumption, measured
in defined daily doses per 100 patient-days, have been ob-
served over time: reductions of vancomycin (—73%), tei-
coplanin (—95%), ceftazidime (—79%), and imipenem
(—60%), along with huge increases of oxacillin and antistaph-
ylococcal (-lactams (at least 1,550% for each), from 2003
through 2007. At the same time, we monitored antimicrobial
susceptibility in pathogens, recording for each patient ad-
mitted to the ICU only 1 isolate recovered within 30 days
after admission, from 2002 (taken as a historical comparison)
through 2007.° Some pathogens were analyzed differently
than others: Staphylococcus aureus was monitored from lower
respiratory tract specimens (bronchial and tracheal aspirate
and bronchoalveolar lavage) either alone or together with
other samples (blood, wound swab specimens, cerebrospinal
fluid, and urine) that were collected because of clinical sus-
picion of infection. Isolates of pathogens belonging to each
single species recovered from all specimen types were analyzed
together. Pearson regression analysis was used to determine
the significance of susceptibility trends.
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In the ICU, the percentage of S. aureus isolates recovered
from lower respiratory tract specimens that were identified
as methicillin-resistant S. aureus (MRSA) decreased progres-
sively and significantly from 37.5% (95% confidence interval
[CI], 29%—47%) in 2002 to 11.5% (95% CI, 6%-20%) in
2007 (—5.2 % per year; r = —0.99; P<.001); this yields a
significant decrease in resistance rates, from 7.2 MRSA isolates
recovered per 1,000 patient-days in 2002 to 1.9 MRSA isolates
recovered per 1,000 patient-days in 2007 (-0.95 MRSA isolates
per 1,000 patient-days; r = —0.90; P = .015). Also in the
ICU, the percentage of S. aureus isolates recovered from all
specimen types that was identified as MRSA decreased pro-
gressively and significantly from 38% (95% CI, 29%-47%)
in 2002 to 15.6% (95% CI, 6%-20%) in 2007 (-5.1% per
year; r = —0.99; P = .001), which corresponds to a likewise
significant decrease in resistance rates: from 9.3 MRSA isolates
per 1,000 patient-days in 2002 to 3.3 MRSA isolates per 1,000
patient-days in 2007 (-1.3 MRSA isolates per 1,000 patient-
days; r = —0.97; P = .001) (Figure). Overall, 39 blood sam-
ples vielded S. aureus; 18 were MRSA isolates, and 21 were
methicillin-susceptible S. aureus isolates. Only 9 vancomycin-
resistant Enterococcus faecium isolates (1 from blood) and 2
Enterococcus faecalis isolates were recovered during the 6 years
of observation in the ICU (all E. faecium and E. faecalisisolates
had VanA phenotype); no vancomycin-intermediate S. aureus
or vancomycin-resistant S. aureus isolates were recovered.

For all non-ICU wards, a more modest decrease in the rate
of recovery of methicillin-resistant isolates, from 44% (95%
Cl, 35%—-53%) in 2002 to 36% (95% CI, 28%-44%) in 2007,
was observed; however, the decrease occurred only for S.
aureus isolates recovered from lower respiratory tract speci-

mens (—2.08 % per year; r = —0.81; P = .05) and not for
S. aureus isolates recovered from other specimen types.

Despite a remarkable decrease in antipseudomonal drug
consumption (ie, —93% for amikacin and —45% for cip-
rofloxacin), the percentage of Pseudomonas aeruginosa isolates
recovered from all specimen types that was resistant to such
drugs decreased only slightly, but the small size of the sample
(428 P. aeruginosa isolates overall) does not allow a reliable
statistical analysis.

The percentage of Escherichia coli isolates that represented
extended-spectrum (-lactamase (ESBL)-producing E. coli
showed no clear trend of change (overall, of 532 E. coli iso-
lates, 58 were ESBL-producing isolates). In 2002, the per-
centage of E. coli isolates that was ESBL producing was 6.1%;
in 2003, 7.8%; in 2004, 16.3%; in 2005, 11.0%; in 2006, 9.6%;
and in 2007, 13.7%. Polymerase chain reaction examination
of 106 ESBL-producing E. coli isolates collected from 2005
through 2007 from patients in various hospital wards (in-
cluding 2 patients in the ICU) revealed that 94 (89%) were
positive for bla.iy,, and that all but 1 of these belonged to
blacry v group 1.* Of 173 Klebsiella pneumoniae isolates, only
18 were ESBL producing; of 107 Klebsiella oxytoca isolates,
only 13 were ESBL producing. Finally, from 2005 through
2007, 24 VIM-1 metallo-B-lactamase—producing Enterobac-
teriaceae isolates were recovered from patients in all hospital
wards (1 K. pneumoniae isolate and 1 K. oxytoca isolate were
recovered from ICU patients).* '

The implementation of the antimicrobial management
program, through microbiologic surveillance and a phar-
macokinetic-driven and/or pharmacodynamic-driven ap-
proach to antimicrobial therapy, yielded an impressive re-
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Comparison of the rate of recovery of methicillin-resistant Staphylococcus aureus (MRSA) isolates in the intensive care unit

(ICU) and in the non-ICU wards during the period 2002-2007. Squares, Percentage of all S. aureus isolates recovered from patients in the
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no. of MRSA isolates recovered per 1,000 patient-days in the ICU. The number in parentheses corresponds to the total no. of S. aureus

isolates, and the error bars show 95% confidence intervals.
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duction in MRSA prevalence in our ICU. The results for
gram-negative pathogens did not show statistically significant
variations, but the total number of isolates of these bacterial
species was relatively low. Moreover, the program led to a
remarkable containment of drug expenditure. Indeed, despite
a similar number of patients receiving therapy and despite a
greatly increased consumption of last-generation, expensive
drugs in the most recent years, the overall cost of antibiotic
acquisition did not increase (€109,627 in 2002 vs €115,492
in 2007).

These results confirm that an integrated and multidisci-
plinary stewardship program may contribute to the optimal
use of currently available antimicrobial agents and can
strongly help reduce antimicrobial resistance in the ICU.
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