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Letter to the Editor
Nosocomial Infection Rates TABLE
in an Italian Intensive Care ANNUAL RATE OF DEVICE-RELATED NOSOCOMIAL INFECIIONS
Unit Usmg the National Time Trend
Nosocomial Infection 1995 1996 1997 1998 OR* P
Surveillallce System Total bloodstream infection
Total number 100 94 77 55 032 <001

National Nosocomial Infection Rate X100 patients 14.49 10.44 7.65 5.08
Surveillance (NNIS) System proce- Ratex 1,000 days central line 1746 1757 1412 1049
dures (Centers for Disease Control Total pneumonia
and Prevention [CDC]) have been Total number 32 50 52 25 049 005
used worldwide to assess the inci- Ratex 100 patients 464 556 517 231
den(_:e of nosocomial mfectlon_s (NI,S)’ Ratex 1,000 days mechanical ventilation 6.20 10.71 9.19 4.49
particularly those related to invasive Total uri e

. 14 otal urinary tract infection

devices.* To assess the frequency of Total numb 60 54 60 55 056 005
NIs in the intensive care unit (ICU) of otal number - :
the Catholic University in Rome, Italy, Rate X100 patients 8.70 6.00 5.96 5.08
we conducted a prospective surveil- Ratex 1,000 days urinary catheterization 9.32 794 800 7.21
lance study from January 1995 Primary bloodstream infection
through December 1998, after imple- Total number 51 50 45 34 041 <001
menting the NNIS System. Rate X 100 patients 7.39 556 447 3.14

Our ICU cares for all emer- Ratex 1,000 days central line 891 934 826 652
gency and medical-surgical patients Primary pneumonia
trans.ferred from other units, except Total number 17 29 29 16 0.59 09
cardiac surgery, and had, by January Rate x 100 patients 246 322 288 148
1995, 18 beds, which increased to 23 . e
during 1996. The patient-to-nurse Ratex 1,000 days mechanical ventilation 3.74 6.32 5.25 2.89
ratio was 3:1, with a bed-utilization = Frimary urinary tract infection
rate of 98%. For this study, all Total number 27 18 26 32 0.75 .55
patients were followed from the first Rate X100 patients 391 200 258 2.95
day of admission to the ICU until 48 RateX1,000 days urinary catheterization 4.61 264 346 4.19

hours after transfer to another unit.
The ICU staff was trained for the pre-
vention of NIs according to the CDC
guidelines. Intensive care unit fel-
lows, together with their tutors,
examined the patients and reviewed
their charts and laboratory results
on a daily basis and reported the
cases to the same infectious diseases
specialist over all the study years.
The diagnosis of each type of NI and
the criteria for determining the site
of occurrence were based on CDC
definitions (NNIS Manual, section
XIII, May 1994). The data were col-
lected by an infection control profes-
sional, who was trained in the NNIS
methodology for diagnosis and case
finding and who used the NNIS
worksheet.

For each year of the study, the
following rates were calculated accord-
ing to the NNIS system: (1) the annual
overall rate of exposure to invasive
devices (number of device-days/
number of patient-days); (2) device-

Abbreviation: OR, odds ratic.
* OR calculated for the year 1998.

associated NI rate per 100 patients
(number of NIs at specific sites/
number of patients at riskxX100); (3)
device-associated NI rate per 1,000
device-days (number of site-specific
device-associated NIs/number of
device-daysx1,000); and (4) the annu-
al rate of mortality (number of
deaths/number of patients at risk).
Statistics included a descriptive analy-
sis performed with Epi Info (version
6.02; CDC, Atlanta, GA). Temporal
trends over time were assessed by
chi-square for trend analysis using
the year 1995 as baseline. P values
below .05 were considered statistical-
ly significant.

Overall, 905 NIs developed in
463 (12.6%) of the 3,679 patients fol-
lowed. We observed bloodstream
infection (BSI) in 326 patients (36% of
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all NIs), pneumonia in 159 (17.6%),
and urinary tract infection (UTI) in
229 (25.3%). Of the 905 total infec-
tions, 463 (51.2%) were primary infec-
tions, whereas 442 (48.8%) occurred
in patients who already had a previ-
ous NI episode.

During the 4 years of the study,
the number of patients observed and
the overall days of ICU stay progres-
sively increased from 690 to 1,083
and from 6,225 to 7,797, respectively,
probably due to the increased avail-
ability of beds. The reasons for ICU
admission, the severity of illness
score for the unit as a whole, and the
annual rate of mortality did not
change over time, whereas the
mean length of stay progressively
decreased from 9.02 days in 1995 to
7.19 in 1998. Rates of exposure to
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invasive device showed a progres-
sive decline in the use of central lines
(0.92-0.67) but not in the use of
mechanical ventilation (0.73-0.71) or
urinary catheterization (0.94-0.98).

The rates of NIs related to inva-
sive devices are shown in the Table.
The rate of infection progressively
declined over time for BSI and, to a
lesser but still highly statistically sig-
nificant degree, for pneumonia and
UTL. If we consider only first NI in a
patient, the total number of BSIs sig-
nificantly decreased, whereas pneu-
monia and UTI remained stable.

The most frequently isolated
microorganisms were Staphylococcus
epidermidis, Staphylococcus aureus,
and Candida species for BSIs;
Pseudomonas aeruginosa, Candida
species, and Escherichia coli for UTls;
and P aeruginosa and S aureus for
pneumonia.

Our study showed a progres-
sive reduction of all site-specific
infection rates that was more evident
for BSI than for pneumonia and UTL.
Indeed, it is likely that the high rate
of BSI that was registered in our ICU
at the beginning of the study was
reduced by the decreased use of
intravascular devices and the adop-
tion of the CDC guidelines for the
prevention of BSI. Comparing the
results of the last year of our study
with those of US ICUs,! we found
that the rate of device-associated
infections in our hospital was higher
for BSI (10.49 vs 4.6) and for UTI

(7.21 vs 5.1) but lower for pneumo-
nia (4.49 vs 10.1). Of note, the use of
devices in our patients was more fre-
quent than in US hospitals (central
line, 0.67 vs 0.47; mechanical ventila-
tion, 0.71 vs 0.37; urinary catheteri-
zation, 0.98 vs 0.76), possibly
depending on different patient char-
acteristics (our ICU also cares for
neurosurgical patients, which may
not be represented in current NNIS
rates). The lower incidence of pneu-
monia in our population could have
been influenced by either an under-
reporting of cases due to the lack of
standardized diagnostic methods in
critical-care patients or to misclassifi-
cation as clinical sepsis or laboratory-
confirmed BSIL

Regarding etiologic agents, we
found results similar to those
observed in medical ICUs in the
United States,® except for a less fre-
quent isolation of enterococci as a
cause of BSI (8% vs 16%). Finally, we
found a high incidence (48.8%) of
NIs in patients who already had a
previous NI episode, confirming that
a previous infection represents a rel-
evant risk factor for a following one.

In conclusion, we found the
NNIS System very useful to monitor
device-related infection rates in our
ICU. The epidemiological informa-
tion achieved provided a starting
point to improve the quality of infec-
tion control policies and to evaluate
further the impact of such policies
on outcome in critically ill patients.

https://doi.org/10.1086/503396 Published online by Cambridge University Press

REFERENCES

. National Nosocomial Infection Surveillance
(NNIS) System report, data summary from
October 1986-April 1998, issued June 1998.
Am J Infect Control 1998;26:522-533.

2. Starling CE, Couto BR, Pinheiro SM.
Applying the Centers for Disease Control
and Prevention and National Nosocomial
Surveillance system methods in Brazilian
hospitals. Am J Infect Control 1997;25:303-
311.

3. Legras A, Malvy D, Quinioux Al, Villers D,
Bouachour G, Robert R, et al. Nosocomial
infections: prospective survey of incidence
in five French intensive care units.
Intensive Care Med 1998;24:1040-1046.

. Barrios Perez A, Martin Ruiz JL, Jannone
Fores R, Santarrufina Lluch C, Botella de
Maglia J, Cebrian Domenech J. Prospective
study of nosocomial infections in a medical
ICU. A proposal for the generalized use of
the National Nosocomial Infection
Surveillance System rates [in Spanish]. Rev
Clin Esp 1998;198:284-288.

. Richards MJ, Edwards JR, Culver DH,
Gaynes RP. Nosocomial infections in med-
ical intensive care units in the United
States. National Nosocomial Surveillance
System. Crit Care Med 1999;27:887-892.

—

'y

(=23

Federico Pallavicini, MD
Mariano Alberto Pennisi, MD
Immacolata Izzi, MD
Adriana Ammassari, MD
Paolo Mazzini, MD
Anselmo Caricato, MD
Fabrizio Chiusolo, MD
Fausta Ardito, MD
Fiammetta Leone, MD
Rodolfo Proietti, MD
Catholic University

Rome, Italy


https://doi.org/10.1086/503396



