Research Article

Active surveillance cultures for multidrug-resistant
Gram-negative organisms in the intensive care unit: is it

necessary to conduct them weekly?

Aktive Uberwachungskulturen fiir multiresistente Gramnegative
Mikroorganismen auf der Intensivstation: ist die wochentliche

Durchfuhrung notwendig?

Abstract

Aim: Multidrug-resistant Gram-negative bacteria (MDR-GNB) pose a
major threat to public health due to the limited treatment options and
their frequent association with healthcare-associated infections. Active
surveillance culture (ASC), a component of infection prevention
strategies, remains controversial. This study evaluated the effectiveness
of ASC performed weekly versus only upon ICU admission and discharge
for detecting MDR-GNB.

Materials and methods: In a prospective study, two monitoring strategies
were compared over a period of 18 months in six intensive care units.
Phase 1 involved conducting ASC weekly, while Phase 2 entailed con-
ducting ASC exclusively at the time of ICU admission and discharge.
Results: A total of 233 MDR-GNB infections were documented: 130
(11.38/1,000 patient-days) in Phase 1 and 103 (8.47/1,000 patient-
days) in Phase 2. This reflects a statistically significant decrease in in-
fection rates in Phase 2 (IRR: 1.34; 95% CI: 1.04-1.74). No significant
differences were observed in species-specific infection rates between
the two phases.

Conclusions: Reducing ASC frequency from weekly to only ICU admission
and discharge did not increase MDR-GNB infection rates. The imple-
mentation of comprehensive infection prevention and control measures
proved sufficient for the management of bacterial infections.

Keywords: contact precautions, ICU, infection, MDR, active surveillance
culture

Zusammenfassung

Zielsetzung: Multiresistente Gramnegative Bakterien (MDR-GNB) stellen
aufgrund der begrenzten Behandlungsmaoglichkeiten und ihrer haufigen
Ursache Healthcare-assoziierter Infektionen eine Gefahr fir die 6ffent-
liche Gesundheit dar. Die aktive Uberwachungskultur (ASC), ein Bestand-
teil von Infektionspraventionsstrategien, ist nach wie vor umstritten. In
dieser Studie wurde die Wirksamkeit der wochentlich durchgefliihrten
ASC im Vergleich zur nur bei Aufnahme und Entlassung aus der Inten-
sivstation durchgefiihrten ASC zur Erkennung von MDR-GNB bewertet.
Methode: In einer prospektiven Studie wurde Uber einen Zeitraum von
18 Monaten in sechs Intensivstationen zwei Uberwachungsstrategien
verglichen. In Phase 1 wurde das ASC wdchentlich durchgeflihrt, in
Phase 2 ausschlieflich bei der Aufnahme in die Intensivstation und bei
der Entlassung.

Ergebnisse: Es wurden 233 MDR-GNB-Infektionen dokumentiert: 130
(11,38/1.000 Patiententage) in Phase 1 und 103 (8,47/1.000 Patien-
tentage) in Phase 2. Das spiegelt einen signifikanten Ruckgang der In-
fektionsraten in Phase 2 wider (IRR: 1,34; 95 % CI: 1,04-1,74). Es
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wurden keine signifikanten Unterschiede in den artspezifischen Infekti-

onsraten zwischen beiden Phasen beobachtet.

Schlussfolgerung: Die Reduzierung der Haufigkeit von ASC von wochent-
lich auf bei Aufnahme und Entlassung aus der Intensivstation fuhrte
nicht zu einem Anstieg der Infektionsraten mit MDR-GNB. Die Umsetzung
umfassender MafSnahmen zur Infektionspravention und -kontrolle erwies
sich als ausreichend fir die Behandlung bakterieller Infektionen.

Schlusselworter: Barrierenpflege, ITS, iinfection, MDR, active surveillance

culture

Introduction

Multidrug-resistant Gram-negative bacteria (MDR-GNB),
including Acinetobacter (A.) baumannii (MDR-AB),
Pseudomonas (P.) aeruginosa (MDR-PA) and carbapenem-
resistant Enterobacteriaceae (CRE), represent pathogens
that have become a significant global health concern due
to their association with healthcare-associated infections
[1], [2]. The paucity of effective treatment options en-
genders considerable challenges in the management of
these infections [3]. Infection prevention and control (IPC)
interventions have been implemented in many hospitals
with a range of recommendations from committees and
societies over the years. These interventions include
disinfectant surface cleaning, strict control of antibiotic
use, contact precautions), hand hygiene, and tracking or
active search swabbing. However, the relative effective-
ness of IPC is still inconclusive, especially in high-resist-
ance endemic settings [4]. The active surveillance culture
(ASC) program, a component of an infection prevention
strategy, remains a subject of debate, and its benefits
are contingent on factors such as the target population,
the level of endemicity, and the integration of multifaceted
strategies [5]. In particular, swab screening for the detec-
tion of asymptomatic colonization is laborious and has a
low cost:benefit ratio. It also commonly produces false
negatives, which increases the risk of contamination of
other patients [6]. Therefore, we question the effective-
ness of frequent ASC. The aim of this study was to evalu-
ate the performance of ASC in an ICU by testing patients
either weekly or only upon ICU admission and discharge.

Materials and methods

This study was conducted at the Sao Francisco na
Providéncia de Deus Hospital (Rio de Janeiro/Brazil), a
tertiary care hospital with 60 beds in six ICUs. For this
study, IPC measures included contact precautions (gloves,
aprons, caps, and/or glasses), thorough disinfectant
surface cleaning, hand hygiene, and strict antibiotic use
control. The study spanned a duration of 18 months,
commencing in December 2020 and concluding in May
2022, and was divided into two phases, each spanning
a period of nine months. Phase 1, serving as control,
encompassed 11,425 patient days, during which all pa-
tients admitted to ICUs underwent weekly ASC for MDR-
AB, MDR-PA, and CRE. Phase 2, spanning 12,153 patient

days, introduced ASC exclusively upon patient admission
and discharge. ASC was obtained from the oropharynx
or rectum of patients. Regardless of phase, all patients,
including those with negative results, were kept under
IPC measures until ICU discharge. For Phase 2, the de-
cision was made to take swabs only upon the patients'
admission and discharge to determine whether the case
was imported or autochthonous. Patients were considered
infected if they had a positive result in clinical material
(blood, urine, or tracheal aspirate). They were kept in
isolation and under IPC interventions until they were dis-
charged from the ICU. No substantial alterations in patient
health status, hospital infrastructure, or infection preven-
tion techniques occurred at any of the sites during the
study period.

The overall infection rate and the rate of infection for
each pathogen in all ICUs were determined monthly. The
BD Phoenix™ Automated Microbiology System (Becton,
Dickinson and Company, USA) was used to identify the
species of bacteria obtained from infections in the ICUs
and to profile their antibiotic susceptibility. For laboratory
purposes, the minimum inhibitory concentration of er-
tapenem, imipenem, and meropenem was determined
for all MDR-AB, MDR-PA, and CRE isolates from clinical
material, in accordance with the Clinical and Laboratory
Standards Institute guidelines. Bacteria resistant to at
least one antimicrobial drug from at least three antibiotic
classes were considered multidrug resistant (MDR). The
Poisson or negative binomial distribution (in case of over-
dispersed data) models were used to compare the rates
of bacterial infections during the study phases using R
software. The results were expressed as an incidence
rate ratio (IRR) with their corresponding 95% confidence
interval (95%-Cl) values.

Results

We compared the infection rates of two patient cohorts
under the same IPC measures (contact precautions,
thorough disinfectant surface cleaning, hand hygiene,
and strict antibiotic use control). The only variable was
the frequency with which screening tests with swabs were
performed. During the 18-month period of this study,
there were 233 cases of MDR-GNB infections with 130
cases (55.7%) in Phase 1 and 103 (44.3%) in Phase 2.
The overall infection rate per 1,000 patient-days was
11.38 (130/11,425) in Phase 1 and 8.47 (103/12,153)
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Table 1: Rates of MDR-GNB infections

Phases No. of No. of No. of infections per IRR Cl 95%
infections patient days 1,000 patient days

Total Phase 1 130 11,425 11.38 1.34 1.04-1.74
Phase 2 103 12,153 8.47

MDR-AB  Phase 1 55 4.81 1.50 1.00-2.27
Phase 2 39 3.2

MDR-PA  Phase 1 9 0.78 1.37 0.51-3.67
Phase 2 7 0.57

CRE Phase 1 66 5.77 1.23 0.86-1.76
Phase 2 57 4.69

in Phase 2 (IRR: 1.34; Cl 95% 1.04-1.74) (Table 1). This
is statistical evidence suggesting that Phase 1 had more
infections per unit of time than Phase 2 for all MDR-GNB.
Table | details the distribution of infections by species.
Generally, there were no statistically significant differ-
ences between phases for individual species.

Discussion

The increasing burden of MDR-GNB infections has under-
scored the pressing need for effective prevention and
control strategies. Although the implementation of ASC
programs remains a subject of debate, it may offer certain
advantages, contingent on specific variables [5]. A notable
benefit of an ASC program is its capacity to identify colon-
ized patients, enabling their enroliment in contact precau-
tions to prevent cross-transmission. This approach optim-
izes more appropriate empirical therapy, leading to a re-
duction in mortality and selection pressure [7], [8]. How-
ever, the high frequency of false-negative ASC samples
may lead to underestimation of the true burden of MDR-
GNB, resulting in ineffective containment and inadequate
initial therapy [6]. Other limitations include low sensitivity
for cultures from certain sites, labor intensity, high cost
of selective plates, administrative difficulties, and low
standardization of ASC policies [9], [10].

This study evaluated the effectiveness of performing ASC
weekly versus only upon patient admission and discharge
from the ICU. We observed that reducing surveillance
through ASC did not result in an increase in infection
rates. In fact, when considering all MDR-GNB evaluated,
statistical evidence of a reduction in infection rates was
observed in Phase 2. However, this may be due to the
reduced ASC screening in Phase 2. In any case, conduct-
ing additional swab tests did not affect the control of
bacteria in the ICU. Therefore, implementing several in-
fection control measures in both phases was effective.
This makes it possible to optimize hospital staff functions
and decrease costs. Although there may be additional
costs for contact precaution items, this protocol reduces
costs associated with swabs, labor for collection, and
laboratory expenses. Indeed, these results were similar
to a study considering methicillin-resistant Staphylococcus
aureus in a neonatal intensive care unit [11]. Further
studies on ASC are necessary to determine the applicab-

ility of these results to all types of bacteria and hospital
environments or only in specific cases.

Based on these results, we have changed the periodicity
of ASC from weekly to admission and discharge of pa-
tients, and we have maintained contact precautions for
all patients in our hospital. The Infection Control Commit-
tee and hospital management endorsed this modification
to the ASC protocol in September 2021, and it has since
been established as an institutional policy. As of June
2025, the stability of our infection and transmission rates
indicates the efficacy of these measures.

Limitations

This study has several limitations. First, it was conducted
in a single tertiary hospital, which may limit the generaliz-
ability of the findings to other institutions or epidemiolo-
gical settings. Second, only MDR-GNB (A. baumannii, P.
aeruginosa, and CRE) were assessed, limiting applicability
to other pathogens. Finally, the observation period of 18
months may not capture long-term epidemiological trends.

Conclusions

Reducing ASC frequency from weekly to only upon ICU
admission and discharge did not increase MDR-GNB in-
fection rates. The implementation of comprehensive in-
fection prevention and control measures proved sufficient
for the management of bacterial infections. This approach
has been demonstrated to reduce costs and optimize
resource allocation. Further studies are needed to gener-
alize these findings to other settings and pathogens.
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