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Letter to the Editor 

Klebsiella pneumoniae infections in COVID-19 patients: a 

2-month retrospective analysis in an Italian hospital 
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Italy has experienced one of the harshest and earliest COVID- 

9 (coronavirus disease 2019) epidemics, with the number of pa- 

ients infected following, from the end of February up to the end 

f March 2020, an exponential trend [1] . Between the 6 March 

020 and 2 May 2020, a total of 394 patients were confirmed 

ositive for SARS-CoV-2 (severe acute respiratory syndrome coron- 

virus 2) at the University Hospital of Rome Policlinico Umberto I 

PUI) (Rome, Italy) [2] . At the PUI, 5 COVID-19-devoted wards were 

rganised, including two brand-new intensive care units (ICUs), 

ounting 32 dedicated to COVID-19 patients: the first was the old 

eneral ICU converted into a dedicated COVID-19 ICU, while the 

econd was created in the spaces of four operating rooms (new 

CU). 

In the period of this study, a total of 80 COVID-19-affected 

atients were hospitalised in the two ICUs at PUI. Among them, 

5 patients were screened for colonisation by carbapenemase- 

roducing Enterobacterales (CPE) (Brilliance TM CRE medium plates; 

xoid Ltd., Basingstoke, UK), including 41 of 47 SARS-CoV-2 pa- 

ients hospitalised in the old ICU and 24 of 33 in the new ICU. 

arbapenemase-producing Klebsiella pneumoniae were detected in 

4/41 patients (34%) only in the old ICU. No CPE were detected 

rom rectal swabs tested in patients hospitalised in the new ICU. 

n the same period, 11 CPE were identified from 39 rectal swabs 

f 48 SARS-CoV-2-negative patients (28%) hospitalised in the non- 

OVID ICU of the same hospital. Seven COVID-19 patients devel- 

ped CPE co-infection (five bronchoalveolar lavages and two blood 

ultures tested positive for carbapenemase-producing K. pneumo- 

iae ), whilst in the non-COVID-19 ICU seven bloodstream infec- 

ions (BSIs) also occurred ( Table 1 ). Symptomatic patients were 

uccessfully treated with ceftazidime/avibactam. 

By preliminary PCR testing (performed on one strain per pa- 

ient by GeneXpert R ©; Cepheid, Sunnyvale, CA, USA), 10/14 K. pneu- 

oniae strains (71%) from COVID-19 patients were positive for the 

la OXA-48 gene (5 from bronchoalveolar lavage, 1 from blood cul- 

ure and 4 from rectal swabs) and 4 (29%) for bla KPC (1 from 

lood culture and 3 from rectal swabs). The 11 strains from 

on-COVID-19 patients were all KPC carbapenemase-producing 

. pneumoniae . 

Whole-genome sequencing was performed using an Illumina 

iSeq instrument (Illumina Inc., San Diego, CA, USA) on four 

XA-48- and the four KPC-producers from COVID-19 patients 

nd on four KPC-producers from non-COVID patients. By mul- 

ilocus sequence typing (MLST), all K. pneumoniae from COVID 

atients were ST101 ( https://bigsdb.pasteur.fr/klebsiella/klebsiella. 
ttps://doi.org/10.1016/j.ijantimicag.2020.106245 

924-8579/© 2020 Elsevier Ltd and International Society of Antimicrobial Chemotherapy. 
tml ). Two strains from non-COVID-19 patients were ST512 and 

wo were ST101. 

Despite MLST suggesting the spread of an outbreak clone 

hrough the hospital, there were significant differences among the 

solates. ST101-OXA-48 were positive for wzi allele 64, capsular 

ype K14.K64, while the ST101-KPC-3 had wzi allele 137, capsu- 

ar type 17. Furthermore, ST101-OXA-48 were also positive for 

he aac(6 ́)-Ib3, aac(3)-IIa, aadA1, dfrA14, tet (D) and bla TEM-1A re- 

istance genes and two of them carried the bla CTX-M-15 extended- 

pectrum β-lactamase gene (Supplementary Fig. S1), while ST101- 

PC-3 were characterised by the 16S rRNA methylase armA and the 

acrolide mph(E) resistance genes. 

Phylogenetic analysis performed on single nucleotide poly- 

orphisms (SNPs) using kSNP (Galaxy version 3.1) software on 

0 K. pneumoniae ST101 genomes (10 downloaded from public 

atabases, 8 COVID-19 and 2 non-COVID-19) showed that ST101- 

XA-48 from COVID-19 patients were a unique clone. The ST101- 

PC-3 from COVID-19 and non-COVID patients were all related but 

iffered from the ST101-OXA-48 clone ( > 1500 SNPs; Supplemen- 

ary Fig. S1). These data indicated the contemporary circulation of 

wo independent clones in the same COVID-19 ICU. Both clones 

elonged to the high-risk sequence type ST101 [3] but were sub- 

tantially different. OXA-48-producers have been rarely reported 

n Italy, while KPC-producers are endemic in our country ( http: 

/atlas.ecdc.europa.eu/public/index.aspx ). 

This study aims to provide a starting point of reflection about 

he great risk of CPE colonisation and hospital-acquired infection 

HAI) in COVID-19 ICUs. 

During the first months of the COVID-19 pandemic, antimicro- 

ial stewardship programmes have been put to the test; although 

reater attention to hand hygiene and attempts to limit patient 

ontact could have led to a reduction in the transmission of HAIs, 

t the same time other risky behaviours took place. Giving the 

riority of isolation chambers to quarantine COVID-19-affected pa- 

ients and gathering them together in devoted wards or ICUs with- 

ut the chance to contain patients colonised with CPE may have 

ed to the introduction of colonised patients into the ICU, followed 

y potential propagation and hospital transmission of the intro- 

uced CPE [4] . Gloves and gowns, which were rare goods at that 

ime, have been primarily delivered and, in that emergency sit- 

ation, utilised more for personal protection of healthcare work- 

rs from COVID-19 than as tools to protect patients from HAIs. In 

arallel, the potential propagation of CPE may also be worsened 

y an increased rate of antimicrobial prescription in the absence 

f clear guidelines [5] . As a matter of fact, there are limited data

nd no controlled clinical trials evaluating the use of empirical an- 

imicrobials in COVID-19 patients. The experience of those months 
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Table 1 

Carbapenemase-producing Enterobacterales (CPE) in COVID-19 and non-COVID-19 patients (6 March–2 May 2020) in the general ICU (non-COVID-19) and in the COVID-19- 

devoted ICUs. 

ICU type Blood cultures Rectal swabs No. of patients tested/total no. 

of patients in the ward (%) 

Blood culture/colonisation rate 

(%) 

Pos. Neg. % CPE-pos. Pos. Neg. % CPE-pos. 

Non-COVID-19 7 a 29 19.4% 11 b 28 28.2% 39/48 (81.3%) 7/11 (63.6%) 

COVID-19 2 c 23 8.0% 14 d 27 34.1% 65/80 (81.3%) 2/14 (14.3%) 

COVID-19, coronavirus disease 2019; ICU, intensive care unit. 
a–d Number of isolates per bacterial species and carbapenemase type: 

a 7 Klebsiella pneumoniae KPC-positive 
b 11 K. pneumoniae KPC-positive 
c 1 K. pneumoniae KPC-positive and 1 K. pneumoniae OXA-48-positive. 
d 4 K. pneumoniae KPC-positive and 10 K. pneumoniae OXA-48-positive. 
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hould be used to improve COVID-19 patient management, main- 

aining strict surveillance for CPE colonisation and co-infection. 
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