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THE ROLE OF KLEBSIELLA PNEUMONIAE IN THE DEVELOPMENT OF
PURULENT-INFLAMMATORY COMPLICATIONS OF COMBAT WOUNDS

Kotsar O.V., Kochnieva O.V.

Kharkiv National Medical University, Kharkiv, Ukraine,
e-mail: ov.kotsar@knmu.edu.ua

Antibiotic resistance of microorganisms is becoming a global problem of modern
medicine. This problem is especially acute in Ukraine due to military actions. Mine-explosive
injuries, gunshot wounds, traumatic amputations of limbs and massive burns are usually
accompanied by severe complications caused by microorganisms resistant to most known
antibacterial drugs. The leading pathogen in purulent-inflammatory infections of combat
wounds is Klebsiella pneumoniae. The uniqueness of these microorganisms lies in their extreme
resistance, because they can simultaneously retain about 24 antibiotic resistance genes and the
ability to form biofilms that reduce the effectiveness of antimicrobial drugs. The development
of measures for the timely prevention and treatment of complications of combat wounds is a
necessary and urgent task for physicians in medical practice.

The aim of the study was to determine the composition of the microbiome of wound
infection caused by mine blast injuries. Conducting an analysis of the levels of antibiotic
sensitivity of the isolated clinical strains of K. pneumoniae.

The study included 96 patients who suffered from mine blast injuries, had infectious
complications (wound infection) or were suspected of having it. Bacteriological studies to
isolate, identify and determine antibiotic sensitivity were conducted according to regulatory
documents. The main criteria were the patient's status as a serviceman, the fact that the patient
received a mine blast injury in combat conditions, the presence of the results of a
microbiological study of the wound, which was considered a sign of the presence of an
infectious process or suspicion of it.

Based on the obtained data, the composition of the wound microbiome from patients with
wounds was analyzed in detail. 46 strains were isolated from the pathological material, among
which K. pneumoniae was the leading etiologic factor of wound infection in 39% of cases, and
S. aureus in 28%. A smaller proportion was made up of P. aeruginosa (13%), Acinetobacter
spp. (8.7%), and the proportion of isolated strains of E. faecalis and E. coli was correspondingly
(4.3%) and (6.5%). It should be noted that 50% of all studied K. pneumoniae strains were
resistant to different groups of antibiotics, i.e. multiresistant. It was found that the most sensitive
K. pneumoniae strains were to amikacin and gentamicin (45.4%). Sensitivity to
piperacillin/tazobactam was (36.3%). The proportion of strains sensitive to ceftazidime,
meropenem, levofloxacin and ciprofloxacin did not differ significantly and amounted to
(27.2%). Less active were antibiotics amoxicillin, ampisulbin, ceftriaxone, cefepime,
cefoperazone, cefotaxime, imepenem, sensitivity to which amounted to almost (9%).

Thus, the results of the study showed that among the causative agents of wound infection,
the leading place was occupied by K. pneumoniae strains, 50% of which were multiresistant.
K. pneumoniae isolates retained high sensitivity to aminoglycosides. Antibiotic sensitivity to
fluoroquinolones and carbapenems was (27%). B-lactam antibiotics and cephalosporins had less
activity, sensitivity to which was almost (9%). In addition, the study showed that in wound
infections, gram-negative microorganisms predominated in the microflora, which are more often
associated with severe infectious complications and the stay of patients in intensive care units.
The results of our studies coincided with the data of researchers from other countries who
studied the level of resistance of wound infection pathogens after mine-blast injuries.
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