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Here we report on seven intensive care unit (ICU) patients with coronavirus disease 2019 (COVID-19)-
related acute respiratory distress syndrome (ARDS) who developed positive rectal swabs and invasive
infections due to carbapenemase-producing Klebsiella pneumoniae (CP-Kp). Notwithstanding the
infection prevention measures introduced during the COVID-19 pandemic and changes in the

hospitalised population, attention to CP-Kp infections must remain high, especially in the critically ill

setting.
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1. Introduction

Bacterial and fungal infections are common complications of
viral pneumonia, especially in critically-ill patients, as evidenced
during the 2003 severe acute respiratory syndrome coronavirus
(SARS-CoV) epidemic, when Gram-negative bacteria (GNB) and
Candida caused the largest number of secondary infections [1]. It
follows that assessing the risk of difficult-to-treat bacterial
superinfections such as those caused by GNB is crucial in all
suspected cases of severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2; 2019 novel coronavirus) infection [2].

Patients with coronavirus disease 2019 (COVID-19) are, in fact,
particularly at risk of developing superinfections, especially those
caused by multidrug-resistant (MDR) pathogens, despite the
improvements in infection control procedures worldwide adopted
during the COVID-19 outbreak, the changes in overall hospital
admissions for other conditions [3], the considerably younger age
and the absence of multiple co-morbidities [4].
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Due to the fact that, prior to the COVID-19 outbreak, Italy had an
endemic situation regarding the spread of MDR infections, mainly
due to carbapenemase-producing Klebsiella pneumoniae (CP-Kp)
[5], we evaluated the incidence and time course of CP-Kp infections
during their intensive care unit (ICU) stay in a cohort of ICU
patients affected by COVID-19-related acute respiratory distress
syndrome (ARDS).

2. Materials and methods

From 1 March to 20 May 2020, all COVID-19 patients with ARDS
admitted to the ICU at ‘Citta della Salute e della Scienza’ Hospital in
Turin (Italy) were studied. Bloodstream infection (BSI) and
ventilator-associated pneumonia (VAP) were defined according
to the European Centre for Disease Prevention and Control (ECDC).
Matrix-assisted laser desorption/ionisation time-of-flight (MALDI-
TOF), Microscan WalkAway plus System (Beckman Coulter, Brea,
CA, USA) and MASTDISCS® Combi Carba plus disk system (Mast
Group Ltd., Bootle, UK) were used for bacterial identification,
antimicrobial susceptibility testing and to characterise carbape-
nemase-producing isolates, respectively. Detection of carbapenem
resistance genes was carried out using an Xpert Carba-R assay
(Cepheid, Sunnyvale, CA, USA). Antimicrobial susceptibility was
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and is associated with a more than ten-fold odds for subsequent
infections that are associated with an increased risk of death [7].
Our results appear to suggest the need to keep a major focus on
CP-Kp infections even, and especially, among COVID-19 patients
owing to their extreme fragility, probably linked to immunological
mechanisms still not fully clarified, and their need for prolonged
ICU stay.
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