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RELEVANCE

The purulent-septic infection caused by Sta-
phylococcus aureus is one of the biggest problems of
modern medicine.

There are some strategies to control the increasing
antibiotic resistance of bacteria. They are the development
and introduction of new antibacterial drugs into surgi-
cal practice, the improvement of antimicrobial therapy
methods and the rotation of antibacterial drugs [1,2, 3].

Staphylococcus aureus is one of the most com-
mon causative agents of infections of various localiza-
tions. The development of mechanisms of antibiotic
resistance of bacteria is more often determined by
genes located on the bacterial chromosome or R-
plasmids. Particular attention is paid to methicillin-
resistant staphylococci (MRS strains). They are
registered in nosocomial or out-of-hospital infections.
The resistance of staphylococci to -lactam antibiotics
is due to the presence of the mec A gene. It encodes
the penicillin-binding protein (PBP). The mec A gene
is located on a mobile gencetic element. This element
is called the staphylococcal chromosome cassette
(SCCmec). Methicillin-resistant Staphylococcus au-
reus is resistant to all B-lactam antibiotics. Currently, it
is necessary to use combinations of antibacterial drugs
for the treatment of infections caused by methicillin-
resistant staphylococci 4, 5, 6, 7].

Purpose:
to analyze the sensitivity of Staphylococcus aureus de-
tected in patients with various purulent-inflammatory
discases to antibacterial drugs of different classes.

MATERIALS

The present study provided a statistical analysis of
300 registration forms of the microbiological study re-
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ABSTRACT — RELEVANCE: The study of microflora
speciation is one of the important aspects of surgical
practice. The gram-positive microorganisms are the

most common causative agents of surgical infection.
Staphylococcus aureus is the most pathogenic species

of staphylococci. It is the causative agent of purulent-
inflammatory human diseases. Of particular importance is
the increase in the frequency with which hospital strains
adapted to hospital conditions are released.

PURPOSE: to analyze the sensitivity of Staphylococcus aureus
detected in patients with various purulent-inflammatory
diseases to antibacterial drugs of different classes.
MATERIALS: The present study provided a statistical analysis
of 300 registration forms of the microbiological study

results of the microbiological landscape of purulent-septic
diseases. The study was conducted on the basis of the surgical
department of the City Clinical Hospital No. 7 (Tver, Russia)
for the period 2020-2021. Statistical data processing was
carried out using Microsoft Excel 2020 licensed software.
RESULTS: The study identified Staphylococcus aureus

as the most common causative agent of purulent-septic
diseases. It was found that this pathogen was detected in

99 out of 300 patients. The study included patients with
phlegmon of the lower extremities (23.8%), phlegmon of
the upper extremities (16.09%), festering atheromas (50%),
gangrene of the lower extremities (28.6%), osteomyelitis
(14.4%) , soft tissue abscesses (33.3%). It was found that
ciprofloxacin was one of the most common antibiotics, to
which Staphylococcus aureus showed the greatest sensitivity
in case of phlegmon of the upper and lower extremities,
festering atheromas, gangrene of the lower extremities

and osteomyelitis. Staphylococcus showed the greatest
sensitivity to gentamicin (21.6%) and amikacin (8.1%) in
case of soft tissue abscesses. This pathogen also showed
sensitivity to tetracycline (8.1%) and doxycycline (5.4%)

in patients with abscesses. Staphylococcus aureus showed
identical sensitivity to fosfomycin, ofloxacin, vancomycin,
meronem, imipenem and clindamycin in various nosologies.
CoNcLUsION: Staphylococcus aureus showed the greatest
sensitivity to antibiotics of the cephalosporin class. The
second most common were representatives of the class

of aminoglycosides — gentamicin and amikacin. The
sensitivity of Staphylococcus aureus to vancomycin

and clindamycin was manifested only in patients with
suppurated atheromas. The sensitivity to erythromycin

was observed in Staphylococcus aureus only in patients

with soft tissue abscesses. The results of this study showed
that Staphylococcus aureus exhibits different sensitivity

to antibacterial drugs depending on the specific purulent-
inflammatory disease. It must be taken into account when
starting etiotropic therapy until the sensitivity is determined
in each specific situation.

KEYWORDS — Staphylococcus aureus, antibiotic resistance,
antibacterial drugs.


https://orcid.org/0000-0003-4043-4164
https://orcid.org/0000-0003-4213-5379
https://orcid.org/0000-0002-1114-9324
https://orcid.org/0000-0002-1114-9324
https://orcid.org/0000-0001-9109-7984
http://dx.doi.org/10.35630/2199-885X/2022/12/2.9

CLINICAL MICROBIOLOGY

sults of the microbiological landscape of purulent-sep-
tic diseases. The study was conducted on the basis of
the surgical department of the City Clinical Hospital
No. 7 of Tver (Russia) for the period 2020-2021. The
clinical material was taken with a sterile tampon probe,
which was placed in a tube containing Ames' transport
environment with coal. The obtained samples were
stored at a temperature not lower than + 5° C and not
higher than +30. They were delivered to the laboratory
within half an hour after taking them. The bacteriolog-
ical study of clinical material was carried out on Endo
selective and differential diagnostic media, yolk-salt
agar, blood agar. It used the classical bacteriological
method in acrobiosis at 37° C. The morphological

and biochemical identification was carried out after
the isolation of the pure culture. It used the clinical
recommendations “Determination of the sensitivity of
microorganisms to antimicrobials" (2018) to establish
the category of sensitivity of microorganisms, accord-
ing to the international European system EUCAST.
The sensitivity of the isolated strains was determined
by the disk diffusion method using OXOID disks.
Then it was determined by degree of sensitivity accord-
ing to the diameter of the lysis area. Statistical data
processing was carried out using Microsoft Excel 2020
licensed software.

RESULTS AND DISCUSSION

In the present study we evaluated the clinical sam-
ples of wound discharge from patients with phlegmon
of the upper and lower extremities, soft tissue ab-
scesses, wet gangrene of the lower extremities, osteo-
myelitis and suppurated atheromas. It was found that a
Gram-positive pathogen (Staphylococcus aureus) was
detected in 99 out of 300 patients (33%).

The investigated pathogenic microorganism
shows different sensitivity to antibacterial drugs de-
pending on the nosology.

In the study of Tokaeva BT. (2014) it was found
that Staphylococcus aureus is sensitive to the following
antibacterial drugs: glycopeptides, carboxypenicil-
lins, macrolides, aminoglycosides and cephalosporins.
In the course of this clinical study, it was found that
Staphylococcus aureus is sensitive to antibiotics of the
penicillin, tetracycline, aminoglycoside, cephalosporin,
oxazolidinone, and sulfonamide classes.

84 cases of the clinical specimens received from
patients with phlegmon of the lower extremities were
studied. Staphylococcus aureus was isolated in 20 cases
(23.8%). This pathogen in vitro showed the highest
sensitivity to the group of cephalosporins (30%), in
particular to ceftriaxone (20%). The sensitivity to
cefepime (5%) was manifested only in the pathogen
obtained from patients with this nosology. The sen-
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sitivity to aminoglycosides was manifested in 25% of
cases (Table 1).

Staphylococcus aureus was isolated in 14 cases
out of 87 patients with phlegmon of the upper ex-
tremities (16.09%). This pathogen was found to be
sensitive to cephalosporins in 35.7%. The sensitivity
to antibiotics of the aminoglycoside class was 21.4%.
The representatives of this drugs group were amikacin
(7.1%) and gentamicin (14.3%). Staphylococcus
aureus also showed sensitivity to tetracycline (14.3%)
(Table 1).

Based on the research of Naumkina EV. (2018) it
can be noted that strains of Staphylococcus aureus are
sensitive to fluoroquinolone antibiotics at 39%. They
were isolated from patients in the department of puru-
lent surgery. In the present study, the pathogen showed
sensitivity to a representative of the fluoroquinolone
class (ofloxacin) only in 14.7% of cases.

Staphylococcus aureus was isolated in 24 cases
out of 48 patients with suppurated atheromas (50%).
The greatest sensitivity of this pathogen was manifest-
ed to antibiotics of the cephalosporin class (33.3%).
Only Staphylococcus aureus, isolated from patients
with suppurated atheromas, showed a sensitivity of
4.3% to vancomycin and meropenem (Table 1).

According to the study of Lipatov KV. (2019),
the isolated strains of Staphylococcus aureus in
patients with purulent-septic diseases are character-
ised by high sensitivity to vancomycin and linezolid.
However, the present study showed the least sensitivity
to these antibiotics. The sensitivity to linezolid was
manifested only by Staphylococcus aureus, isolated
from patients with phlegmon of the upper extremities,
soft tissue abscesses. The sensitivity to vancomycin was
observed only in patients with suppurated atheromas.

Staphylococcus aureus was isolated in 8 cases out
of 28 patients with gangrene of the lower extremities
(28.6%). This pathogen showed the highest sensitivity
to antibiotics of the cephalosporin class (44.5%). The
lowest sensitivity (11.1%) was found to imipenem,
tetracycline and norfloxacin (Table 1).

Staphylococcus aureus was detected in 27 cases
out of 37 patients with soft tissue abscesses (72.9%).
This pathogen showed little sensitivity to antibiotics of
the aminoglycoside class: to gentamicin (21.6%) and
to amikacin (8.1%). Staphylococcus aureus showed
sensitivity to amoxicillin in 19% of cases. The sensitiv-
ity of Staphylococcus aureus to the tetracycline class
was manifested in 13.5% of cases. Staphylococcus
aureus was sensitive to doxycycline in 5.4% (Table 1).

Staphylococcus aureus was isolated in 6 cases out
of 16 patients with osteomyelitis (37.5%). This patho-
gen showed the greatest sensitivity to antibiotics of
the cephalosporin class (41%). Staphylococcus aureus
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Table 1. Sensitivity of Staphylococcus aureus in various purulent-septic diseases

Phlegmon
itiic | OTME | i SO Festeng | CEETEL Gsteomy-
e)F(Jtpremities extremities extremities
Ceftriaxone 30% 28,6% 20% 20,8% 22,2% 20,5%
Gentamicin 20% 14,3% 21,6% 11,7% 1,1% 20,5%
Amoxicillin 15% 0% 19% 8,3% 0% 9%
Tetracycline 10% 14,3% 8,1% 0% 11,1% 0%
Cefepime 5% 0% 0% 0% 0% 0%
(efazolin 5% 0% 0% 8,3% 11,1% 20,5%
Amikacin 5% 7,1% 8,1% 20,8% 11,1% 20,5%
Imipenem 5% 0% 2,48% 4,3% 11,1% 0%
Ofloxacin 5% 0% 5,4% 4,3% 0% 0%
Clindamycin | 5% 7,15% 0% 4,3% 0% 0%
Co-Trimoxazole | 5% 0% 2,48% 0% 0% 0%
Norfloxacin 0% 7,15% 0% 0% 11,1% 0%
Linezolid 0% 7,15% 2,48% 0% 0% 0%
Ciprofloxacin | 0% 7,1% 0% 4.2% 11,1% 0%
Doxycycline 0% 0% 54% 0% 0% 9%
Fosfomycin 0% 0% 2,48% 43% 0% 0%
Erythromycin | 0% 0% 2,48% 0% 0% 0%
Vancomycin 0% 0% 0% 4,3% 0% 0%
Meropenem 0% 0% 0% 4,3% 0% 0%

showed sensitivity to ceftriaxone in 20.5% of cases. The sensitivity to ami-
kacin and gentamicin is 41%. Staphylococcus aureus is sensitive to amoxicillin
and doxycycline in 9% of cases using the method of determining the sensitiv-
ity to antibacterial drugs using OXOID discs. The sensitivity to doxycycline
was observed only in patients with soft tissue abscesses and osteomyelitis.

CONCLUSION

Staphylococcus aureus showed the greatest sensitivity to antibiotics of
the cephalosporin class. The second most common were representatives of
the class of aminoglycosides — gentamicin and amikacin. The sensitivity
of Staphylococcus aureus to vancomycin and clindamycin was manifested
only in patients with suppurated atheromas. Sensitivity to erythromycin was
observed in Staphylococcus aureus only in patients with soft tissue abscesses.
The resules of this study showed that Staphylococcus aureus exhibits different
sensitivity to antibacterial drugs depending on the specific purulent-inflam-
matory disease. Therefore, etiotropic therapy may only be started after the
sensitivity for each specific situation is determined.
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