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Introduction

• Bacterial infections associated with viral infections are a major cause of morbidity and mortality. 

• In previous influenza epidemics, secondary bacterial infections were found in 30% of cases, 

especially in intensive care units, and the germs most commonly associated with influenza 

infection were 

• Streptococcus pneumoniae, 

• Staphylococcus aureus

• Streptococcus pyogenes
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• A meta-analysis by Langford et al., published in 2020, showed that, in the case 
of 3338 patients hospitalized for COVID-19, a secondary bacterial infection
was present in 6.9% of cases and was more common in critically ill patients 
(13.8%).

• The most common bacteria were 

• Mycoplasma pneumoniae 

• Gram-negative germs
• ESBL-positive Klebsiella pneumoniae, 

• ESBL-positive Pseudomonas aeruginosa, 

• carbapenem-resistant Klebsiella pneumoniae 

• highly resistant Acinetobacter baumannii 
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• Infection with carbapenem-resistant Enterobacteriaceae (CRE) or 
carbapenemase-producing Enterobacteriaceae is emerging as an important 
challenge in health-care settings.
• Escherichia coli,
• Enterobacter aerogenes,
• Enterobacter cloacae complex,
• Klebsiella pneumoniae
• Klebsiella oxytoca.

• Ambler clasification - three major classes of enzymes are involved in carbapenem 
resistance: 
• class A carbapenemases (K. pneumoniae carbapenemase, KPC)
• class B metallo-β-lactamases (MBL), 
• class D β-lactamases (OXA-48-like carbapenemases)

• Klebsiella pneumoniae spp. are asymptomatic colonizers of the human 
gastrointestinal tract and common opportunistic human pathogens
• Klebsiella pneumoniae carbapenemases OXA-48, encoded by blaOXA-48
• Klebsiella pneumoniae carbapenemases KPC, encoded by blaKPC
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• Risk factors for acquisition and infection

• Multiple comorbidities (malignancy, congestive heart failure, chronic lung 
disease,chronic kidney disease and diabetes); 

• long-term antimicrobial treatment; 

• critical illness;

• various invasive devices (mechanical ventilation, urinary catheter, central 
vascular access, dialysis and endoscopy); 

• transfusion events 

• exposure to other colonized patients 



Materials 
and Methods

• Nine critically ill patients admitted to the ICU wards in our 
hospital for SARS-CoV-2 infection were enrolled in the 
present study.

• The identification of the Klebsiella strains, testing of the 
antimicrobial susceptibility and characterization of the 
CRKP isolates was performed with the automatic systems
MALDI-TOF MS 1000, VITEK 2-Compact 15 and 
diffusimetric, using ROSCO confirmatory discs. 

• The antimicrobial susceptibility was interpreted in 
accordance with the European Committee for 
Antimicrobial Sensitivity Testing (EUCAST) 2021. 



Results

• Out of 25 positive biological products for multidrug-resistant germs, 
CRKP were detected in nine patients only in the ICU (36%).
• 11.1% Klebsiella Pneumoniae strains from COVID-19 patients were positive 

for the blaOXA-48 gene (from sputum); 

• 44.4% were positive for the blaKPC gene (two from sputum, one from urine 
and one from blood) 

• 55.5% were positive for the both genes blaKPC and blaOXA-48 from

• sputum





• After isolation of the blaKPC gene and the blaOXA-48 gene, ceftazidime/avibactam was administered

• five patients died; the unfavorable evolution towards death was correlated especially with 
• late diagnosis
• ages over 70 years (median age—71.8 years), 
• the administration of tocilizumab 
• the presence of CRKP in the sputum and blood





Discutions

The European Centre for Disease Control (ECDC) 
reported that, in Europe, 7.5% of Klebsiella 
pneumoniae isolated from blood cultures were 
resistant to carbapenems

In Romania

• Lixandru et al. (2015) analyzed, for the first time, the situation of 
CRKP infections and concluded that the carbapenemase most 
frequently detected is OXA-48, representing 79% of the CRKP 
strains.

• 2018 by Baicus et al. discovered that OXA-48 was the most 
frequently identified genotype in 73.77% of cases (45 isolates); only 
1.63% (one isolate) presented blaOXA-48 and blaKPC,



Discutions

With severe COVID-19 cases, the percentage of 
carbapenem resistant Klebsiella pneumoniae (CR-Kp) 
infections increased, leading to a higher mortality
rate (30–70%). 

The spread of multidrug-resistant (MDR) bacteria, 
especially Klebsiella MDR during the COVID-19 era, 
was facilitated by the increased consumption of 
antibiotics during this period.

International studies indicate that approximately 
70% of hospitalized patients with COVID-19 receive 
antibiotics, most often with broad spectrums, 
despite a lack of evidence of bacterial coinfections



Conclusions

In the ICU, the prevalence of KPC-Kp
infections has increased significantly in the
COVID-19 period compared to the non-
COVID period (3.8%).

Coinfections can contribute to a poor 
prognosis for patients with COVID-19, 
especially for high-risk populations such as 
elderly patients. 

Immunosuppressive treatments can lead to 
the unfavorable evolution of patients 
coinfected with COVID-19 and
multidrugresistant Klebsiella.



• The results obtained show that we need to focus more on the CP-Kp 
infections among COVID-19 patients owing to their extreme fragility, 
probably linked to
• immunosuppressive therapy, and 

• prolonged ICU hospitalization. 

• Therefore, it is crucial to establish a rigorous program of antibiotic 
administration in intensive care units, as well as compliance with the
universal precautions that lead to limiting the spread of germs.


