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Abstract: 
describe the phenotypic and genotypic profiles of Klebsiella pneumonia carbapenemase-producing K. pneumonia (KPC-Kp) strains isolated from patients with invasive infections  at hospital in order to assess the epidemiological trend.



Introduction:

The rapid dissemination of antimicrobial resistance (AMR) around the globe is largely due to mobile genetic elements, such as plasmids. They confer resistance to critically important drugs, including extended-spectrum beta-lactams, carbapenems, and colistin. Large, complex resistance plasmids have evolved alongside their host bacteria. However, much of the research on plasmid-host evolution has focused on small, simple laboratory plasmids in laboratory-adapted bacterial hosts. These and other studies have documented mutations in both host and plasmid genes which occur after plasmid introduction to ameliorate fitness costs of plasmid carriage. We describe here the impact of two naturally occurring variants of a large AMR plasmid on a globally successful pathogen. In our study, after plasmid introduction, no changes in coding domain sequences were observed in their natural host, Klebsiella pneumoniae. However, significant changes in chromosomal and plasmid gene expression may have allowed the bacterium to adapt to the acquisition of the AMR plasmid. We hypothesize that this was sufficient to ameliorate the associated fitness costs of plasmid carriage, as plasmids were maintained without selection pressure. The dogma that removal of selection pressure (e.g., antimicrobial exposure) results in plasmid loss due to bacterial fitness costs is not true for all plasmid/host combinations. We also show that impacted the ability of K. pneumoniae to form a biofilm, an important aspect of virulence. This study used highly relevant models to study the interaction between AMR plasmids and pathogens and revealed striking differences from results of studies done on laboratory-adapted plasmids and strains.

IMPORTANCE Antimicrobial resistance is a serious problem facing society. Many of the genes that confer resistance can be shared between bacteria through mobile genetic elements, such as plasmids. In many shows that when two clinically relevant AMR plasmids enter their natural host bacteria, there are changes in gene expression, rather than changes to gene coding sequences. These changes in gene expression ameliorate the potential fitness costs of carriage of these AMR plasmids. In line with this, the plasmids were stable within their natural host and were not lost in the absence of selective pressure. We also show that better understanding of the impact of resistance plasmids on fundamental pathogen biology, including biofilm formation, is crucial for fighting drug-resistant infections.(2)

Discussion :
first  study : from Mount Sinai Hospital, a 1,171-bed tertiary care teaching hospital in New York City in 2015. There were 99 case patients and 99 control patients identified. Carbapenem-resistant K. pneumoniae infection was independently associated with recent organ or stem-cell transplantation (P = .008), receipt of mechanical ventilation (P= .04), longer length of stay before infection (P = .01), and exposure to cephalosporins (P = .02) and carbapenems (P < .001). Case patients were more likely than control patients to die during hospitalization (48% vs 20%; P < .001) and to die from infection (38% vs 12%; P < .001). Removal of the focus of infection (ie, debridement) was independently associated with patient survival (P = .002). The timely administration of antibiotics with in vitro activity against carbapenem-resistant K. pneumoniae was not associated with patient survival.(1)

second study :  Italine university hospital During the period 2015-2017 46 cases of invasive infection with K. pneumoniae were recorded. 67.4% of patients were male; mean age was 69.4 years. Most patients had at least one comorbidity (56.5%) and/or had been previously hospitalized (70.5%). 81.8% had current or recent medical device use and 85.4% had recent antibiotic exposure. Mortality rate was 52.3%. A multi-drug resistant pattern (including carbapenems, fluoroquinolones, third/fourth generation cephalosporins) was showed for all K. pneumoniae isolates. KPC were produced by all strains.(2)

Third study : from 7th October hospital in Benghazi at2014 showed that 66 isolates out of 175 collected from diffrent source were able to resist third generation of cephalosporins in addtion to the B-lactamase inhibitor,and the frequency of MBL positive(18%) isolates in the hospital is presented,the pottential Carbapenemase  producer was high in K.pneumoniae(4%)mostly in icu,the results are in agreement with first and second studies.

Conclusion :
I conclude KPC-producing K. pneumoniae is an emerging pathogen associated with significant mortality. Our findings highlight the urgent need to develop strategies for prevention and infection control. Limiting use of certain antimicrobials, specifically fluoroquinolones and cephalosporins, use may be effective strategies.
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