JECM 2025/4

GIORGI MGELADZE 2, SHORENA KHETSURIANI !, KHATUNA GACHECHILADZE,
MAIA MIKFLADZE ', DAREJAN METREVELI’
PREVALENCE OF EXTENDED-SPECTRUM BETA-LACTAMASES IN PSEUDOMONAS
AERUGINOSA STRAINS ISOLATED FROM NOSOCOMIAL PNEUMONIA
'Microbiology Department of TSMU; 2Medical Company “Test-IMP”; Thbilisi, Georgia
Doi: https://doi.org/10.52340/jecm.2025.04.11

3009('/)30 3&7@00{9 12 (?mé‘gé-o 6‘7&76006-0 4 600936-0 505350@00/‘7 1
Fooo go‘rfgqnoo/‘g z @05‘7305 330(6‘93‘9@0 1
3oq0mmnmgdymo bdgdhGoeb dgho-cmoghodoBgdal gog63g9emgds beaBm 3mBy&o 36938mboals
3qmbg 3030969000006 godmymageem Pseudomonas aeruginosa-b dyd>3qddo
lmbbn 3o 36)0)600)@0)600[) @33066033600; 2[)083@0(30600 300330600 “Test-IMP”; bodoém&]@m

63%0333
6B8m3mBn®o 36g938mbos §96cd330L BgLYYMYdgdd0 vgoEMmBaly o Ln3gncmosbmdals
3603369emmgobo 808gB0o. Jonbgroogoce 3639396(301em0 B8mdgdols o 9680 EBmdYmme mg&odaols

80@68336(7[)0, oGOgsboUéo mgéoBoob 606300%0@363330 030 330M03 3(4300—3(4)00 y39emodg
6036)33@863@ 50)30)30')3’3(4) 060335300@ 65350 o 3603363@0’)306 803@360[5 obq)gsb 306@0830b
50633683(3. 36)0’)6@830 806[)03‘300633000 36303@360 33@006380[}0360‘3@0 30mm886060b
oébgbmbobob. 606800363@0 833660@0060[)0030[) 3603363@@3060 bosoooboo Y| osqmdeoob
6030’)363330 083603&7[) 0@3660030306360. 50563603530 8003060000353@0 UBSdOéob 6800—
oghodo8qo0l (Extended-spectrum B-lactamases - ESBLs) 06Lgomds 860336gemmgobo 3Gmdcmgdos,
(4)0@806 obobo @0303306363@00 33@006380[5035@0050[}0006 o od{]@os 803008@06063,
3960306mdg3L  o0gogd0l  godmbogemol Loddedql. dgz0LBogemger  BmBm 3mBontoe  36938mbooa
Qoo3o@363@o 303035@)60[}&)6 80300300030@0 bod@géogbob 33@6360@«)60, 80300303@06800 doom
dmérol 338@033 603688@363@0 3000008360 o do»do ESBLS—SBob 603683@860.

80300800030@0 BodO{]@on@o bobgmbgbob 0Q8600030306>360 3005@0 b(bosq)oé(b‘a@o
booq)gscboqgosoeom bobd)gagbob 8030083536000. bUQ) 0@3660030306363@0 oym 330@0 bobgmbob
doghgérool 158 3hodo (P.aeruginosa, A.baumannii, K pneumoniae, Enterobacter spp., S.aureus,
S.pneumoniae o> E. col). gés3-noéymaomo doghgtrogdo 360dgbgemmgboe 3ém bdoto aym
(77.21%), gobrg geod-Eogdemo  dodhgbogdo  (22.78%). yggemodg  gogégemgdyemo  oym
P.aeruginosa-obaggqzoo (31.01%). 3nemhotrgdobgbhmdol gobdlodmgégme gbhm-géme ogodhmern -
ESBLs, 3do@owmo Lobdotoor godmgmmobeos P.aeruginosa dhodgedo (93.87%). domgdnemo 3qc0930
8030’)00032)[) bmdm 300303(4)0 36338006000’; @0030@363@0 3030356360[}806 3o8mymazoemo Bad(bgéogbob
86030@033(4)00306 b33d0633, émag@aoe do6omocon 300000835360 8603—306)800030000 Bod@géogbo
oyom. 8603—306)800030000 bod@géogbob gb bobaoég obobosb oo 8603363@00306 Gl 60’)30)30)3036)0
3633300500[) 806300’»6)35030. 60030030080360 3633800600[) admﬁg 303086(53630 300(\0@0’)80360
oagGOob 0@3600%0806)860 bg@b '359006[) oGoggdBoob bomoso@m 30060(5006068[) o m30030@360
83‘3660@0060[) 0°d0°3°b 606[)08@360[).

Introduction. Nosocomial pneumonia remains a significant challenge in healthcare settings,
leading to considerable morbidity and mortality despite advancements in preventative measures,
technology, and antimicrobial therapies. It is one of the most prevalent nosocomial infections in
intensive care units. This condition impacts patient health and also substantially increases healthcare
costs, particularly when the causative pathogens exhibit multidrug resistance [1,2]. Risk factors for
developing nosocomial pneumonia include extended hospital stays, mechanical ventilation, advanced
age, underlying health conditions (such as chronic lung disease or immunosuppression), invasive
procedures, and aspiration of secretions [3]. Common pathogens responsible for nosocomial pneumonia

include bacteria - Staphylococcus aureus, Pseudomonas aeruginosa [4], Acinetobacter baumannii, and

1



JECM 2025/4

ESBL-producing Enterobacteriaceae, as well as viruses and fungi in some cases [4]. Treatment usually
involves antibiotics tailored to the specific pathogens identified through cultures and sensitivity tests,
which are crucial in addressing bacterial multidrug resistance.

The prevalence of ESBL-expressing bacterial strains has increased significantly in many
countries, making these bacteria resistant to various antibiotic groups and complicating effective
treatment regimen development [5]. The spread of ESBL infections has characteristic considerable
variation between countries and in different clinical situations [6]. Patients infected with bacteria that
produce ESBLs (extended-spectrum beta-lactamases) might need treatment with more potent antibiotics
such as carbapenems. These antibiotics are typically kept for severe or high-risk infections because they
have broad-spectrum activity and are resistant to most beta-lactamases [7]. Identifying the specific
pathogens involved in nosocomial pneumonia is essential for effective infection monitoring and the
formulation of optimal treatment strategies. This approach helps in tailoring antimicrobial therapies to
target the identified bacteria, potentially improving patient outcomes and reducing the incidence of
multidrug-resistant infections.

Our study aim was to identify bacterial profiles isolated from patients with nosocomial
pneumonia, to define the most frequent pathogen, and to identify ESBL strains.

Materials and Methods: Microbiological examination and results analysis were conducted in the
medical company “Test-IMP” and the Microbiology Department of TSMU (2021-2023 years, Tbilisi,
Georgia). All samples (blood and sputum) were taken from the patients with confirmed diagnosis of
nosocomial pneumoniae. Bacterial identification (158 gram-negative and gram-positive strains) and
antibiotic susceptibility tests were done under the standardized identification systems (EUCAST
guidelines) [8,9]. Biochemical identifications (Api staph, Api NE, Api20e, Api strep) were used for
bacterial species identification (bioMérieux, France) - API 20E, API 20NE. API STAPH, API 20STRE)

Also, were performed serological methods (immunochromatographic test).

Diagram N1. Distribution of Gram-positive and Gram-negative bacteria

= gram postivie = gram negative

Results: Study results revealed that causative agents of nosocomial pneumonia were
Pseudomonas aeruginosa, Acinetobacter baumannii, Klebsiella pneumoniae, Enterobacter spp.,
Staphylococcus aureus, Streptococcus pneumoniae, and Escherichia coli. Identified Gram-negative and
Gram-positive bacteria are summarized in the diagram N1. Gram-negative bacteria were much more
frequent (122 strains, 77.71%) than Gram-positive (36 strains, 22.78%). Seven bacterial species were
identified - P. aeruginosa, A. baumannii, K. pneumoniae, Enterobacter spp., S. aureus, S. Pneumoniae,

and E. coli (Table N1). P. aeruginosa strains were the most frequently isolated (49 strains, 31.01%)
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bacterial species (Table N1). K. pneumoniae strains and A. baumannii were isolated in relatively small
and almost equal numbers (20.88% and 17.72%, respectively). Gram-positive cocci - S. aureus (13.29%)
and S. pneumoniae (9.49%) were isolated in low frequency. Enterobacter spp and E.coli were identified
in the lowest numbers (5.69% and 1.89% of cases). Also, detected the spread of one of the factors
determining multidrug resistance - ESBLs, in P.aeruginosa strains. ESBLs were detected in high

frequency in these strains (93.87%).

Table N1. Identified Bacterial Species in Patients with Nosocomial Pneumonia (n=158)

Bacterial species abs. number and %

P. aeruginosa 49 (31.01%)

A.baumanii 28 (17.72%)

S. pneumoniae 15 (9.49%)

S. aureus 21 (13.29%)

K. pneumoniae 33 (20.88%)
Enterobacter spp 9 (5.69%)
E. coli 3 (1.89%)

Conclusion. The study results indicate a diverse spectrum of bacteria isolated from patients with
nosocomial pneumonia, in which Gram-negative bacteria were the main causative agents. They were
isolated three times more (77.71%) than gram-positive bacteria (22.78%). P.aeruginosa infection was the
most common (31.01%). ESBL-positive P. aeruginosa strains were identified in 46 cases (93.87%).
Identifying the causative agent in patients with nosocomial pneumonia contributes to effectively

monitoring the infection and selecting the best treatment strategies.
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SUMMARY

Nosocomial pneumonia remains a significant cause of morbidity and mortality in healthcare
settings, despite advancements in preventative measures, technology, and antimicrobial therapies. It is
among the most common nosocomial infections in intensive care units and has a substantial impact on
healthcare costs, particularly when involving multidrug-resistant pathogens. Identifying the causative
agents of this infection is crucial for successful treatment. The presence of extended-spectrum (-
lactamases (ESBLs) is significant as they are associated with multidrug resistance and therefore
determine the severity of disease outcome.

We studied the composition of bacteria isolated from patients with nosocomial pneumonia,
identified the most frequent pathogen, and spread ESBLs in these strains. Isolated bacterial species were
identified by standardized identification systems. A total of 158 strains of seven bacterial species were
identified (P.aeruginosa, A.baumannii, K.pneumoniae, Enterobacter spp., S.aureus, S.pneumoniae, and
E. coli). Gram-negative bacteria were significantly more prevalent (77.21%) than gram-positive bacteria
(22.78%). P.aeruginosa infection was the most common (31.01%). One of the factors determining
multidrug resistance, ESBLs, was detected in high frequency in P.aeruginosa strains (93.87%). This result
indicates a diverse spectrum of bacteria isolated from patients with nosocomial pneumonia, in which
gram-negative bacteria were the main causative agents. A high frequency of ESBLs was also detected in
the most prevalent P.aeruginosa strains. This predominance of gram-negative bacteria underscores their
critical role as the main causative agents of nosocomial pneumonia.

Detection of the etiologic agent in patients with nosocomial pneumonia contributes to proper
monitoring of the infection and determining the optimal treatment tactics.
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