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Abstract: Antibiotic resistance (ABR) is a global public health issue. The World Health Organization
(WHO) predicts that by 2050, ABR could lead to 10 million deaths annually if no countermeasures
are taken (WHO, 2019). The rise in multidrug-resistant (MDR) bacteria and fungi complicates
treatment strategies, particularly in healthcare facilities where nosocomial infections are prevalent,
according to various studies. To analyze the results of bacteriological examination of throat swabs
with antibiograms in pharyngeal diseases and, based on the data analysis, develop recommendations
for empirical antibiotic therapy. From 2024 to 2025, 255 throat swabs were collected and cultured at
the Brovary Multidisciplinary Clinical Hospital to determine the bacteriological composition of the
pharyngeal mucosa and antibiotic resistance. Isolates were identified using standard microbiological
methods, such as culturing on nutrient media and biochemical tests. Antibiotic susceptibility was
assessed using the minimum inhibitory concentration (MIC) method or the Kirby-Bauer disk diffusion
method. Testing was conducted on a panel of antibiotics. Results were interpreted according to
standards such as those of the Clinical and Laboratory Standards Institute (CLSI) to classify strains
as susceptible, intermediate, or resistant. A multilevel statistical methodology was employed for
comprehensive analysis of microbiological data and antibiotic resistance profiles. Data analysis was
performed using Python 3.9 and specialized libraries for scientific data processing (NumPy, SciPy,
Pandas, and scikit-learn, data visualization was conducted using Matplotlib and Seaborn). Antifungal
drugs—clotrimazole (100%) and ketoconazole (90.0%)—demonstrated the highest efficacy in treating
fungal infections. Ceftazidime, vancomycin, benzylpenicillin, and clindamycin showed low efficacy
(less than 50%), which may indicate high microbial resistance to these drugs. Amikacin, ceftriaxone,
and cefepime were the most effective antibiotics for f-hemolytic streptococcus in terms of susceptibility.
Staphylococcus aureus exhibited complete susceptibility to levofloxacin, ofloxacin, and meropenem.
The study highlights the severity of the antibiotic resistance problem and the need for rational use of
antimicrobial agents in clinical practice.

Keywords: Antibiotic Resistance, Antibiotics, Bacteria, Pharynx, Fungi, Pharyngeal Diseases,
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Introduction

Antibiotic resistance (ABR) is a global public
health challenge. The World Health Organization
(WHO) projects that by 2050, ABR could cause
10 million deaths annually if no countermeasures
are implemented (WHO, 2019). The rise in
multidrug-resistant (MDR) bacteria and fungi
complicates treatment strategies, particularly in
healthcare settings where nosocomial infections
are more prevalent.

The clinical consequences of ABR are
significant, as high resistance to commonly used
antibiotics, such as amoxicillin-clavulanate
and clarithromycin, limits treatment options,
especially forbacterial infections caused by gram-
positive bacteria. Regarding the distribution of
bacteria by epidemiology, the most common
gram-positive bacterium 1s Staphylococcus
aureus. For instance, Jones et al. (2018) found
that 30-50% of S. aureus isolates in European
healthcare facilities were methicillin-resistant
(MRSA), with high resistance to clarithromycin
(60%) and clindamycin (40%) [6]. Meanwhile,
the most frequent gram-negative pathogens
include Enterobacter spp. Additionally, gram-
negative bacteria such as Pseudomonas aeru-
ginosa and Enterobacter spp. pose further
challenges due to their acquired resistance
mechanisms. P. aeruginosa is known for resis-
tance to carbapenems and aminoglycosides [5].
Citrobacter spp. exhibit multidrug resistance
to cephalosporins and amoxicillin-clavulanate
[3]. Fungal pathogens, particularly Candida
albicans, also show increasing resistance to
azoles [5]. A global study by Pfaller et al. (2020)
revealed that 10-15% of C. albicans isolates had
acquired resistance to fluconazole, with higher
resistance observed in immunocompromised
patients [5].

Limiting the use of broad-spectrum antibiotics
andregularly monitoring susceptibility are critical
measures to combat antibiotic resistance. The
WHO Global Action Plan on ABR emphasizes
infection monitoring and control [1].

Materials and Methods

The study was approved by the Bioethics
Committee of the Bogomolets National Medical
University (protocol Nel87 23.09.2024) and
complies with the requirements of the Helsinki
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Declaration. Since the study is retrospective,
obtaining informed consent from patients was
not required.

From 2024 to 2025, a study was conducted at
the Brovary Multidisciplinary Clinical Hospital,
where 255 throat swabs were collected and
cultured to assess antibiotic resistance. The
study investigated regional antibiotic resistance
patterns in patients with pharyngeal infections
from otolaryngology and infectious disease
departments.

Isolates were identified using standard
microbiological methods, including cultivationon
nutrient media and biochemical tests. Antibiotic
susceptibility was evaluated using the minimum
inhibitory concentration (MIC) method or the
Kirby-Bauer disk diffusion method. Testing was
performed on a panel of antibiotics, and results
were interpreted according to standards such as
those of the Clinical and Laboratory Standards
Institute (CLSI) to classify strains as susceptible,
intermediate, or resistant.

A multilevel statistical methodology was
employed for comprehensive analysis of
microbiological data and antibiotic resistance
profiles. Data analysis was conducted using
Python 3.9 with specialized libraries for scientific
data processing (NumPy, SciPy, Pandas, scikit-
learn), and data visualization was performed
using Matplotlib and Seaborn.

Microbiological data were analyzed using
standard measures of central tendency (mean,
median) and variability (standard deviation,
range of minimum and maximum values).
Categorical variables were evaluated using
absolute frequencies and relative proportions
(percentages). The distribution of microorganisms
and colony-forming unit (CFU) levels were
presented as absolute counts and percentages of
the total sample.

Antibiotic resistance was assessed based
on standard classifications (susceptible (S),
intermediate (I), and resistant (R) strains).
Percentages of susceptibility and resistance
were calculated for each antibiotic. The
multiple antibiotic resistance (MAR) index
was calculated as the ratio of the number of
antibiotics to which resistance was detected to
the total number of antibiotics tested. Cross-
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resistance was evaluated using Spearman's
rank correlation coefficient (p) with statistical
significance determined by p-values. Antibiotic
pairs with a correlation coefficient p > 0.7 and
p < 0.05 were considered to have significant
cross-resistance.

For comparing resistance profiles between
different microorganisms, the chi-square (y?)
test was used for categorical variables with large
sample sizes, and Fisher’s exact test was applied
for small samples. Differences were considered
statistically significant at p < 0.05. The rela-
tionship between CFU levels and antibiotic
resistance was analyzed using Spearman’s rank
correlation coefficient.

The dynamics of antibiotic resistance were
analyzed using time-series analysis methods.
Trends were assessed via linear regression,
calculating the slope, coefficient of determination
(R?*), and statistical significance (p-value).
Future resistance levels were predicted using
linear extrapolation with the construction of 95%
confidence intervals.

To identify subgroups of strains with similar
resistance profiles, k-means clustering was
applied with prior data standardization. The
optimal number of clusters was determined using
the "elbow method" by analyzing the within-
cluster sum of squares. For bacterial isolates
with sufficient data (n > 20), dendrograms of
antibiogram similarity were constructed using
hierarchical agglomerative clustering with
Euclidean distance metrics.

The effectiveness of antibiotics for empirical
therapy was evaluated based on the percentage
of susceptible strains with 95% confidence
intervals. Antibiotic combinations were analyzed
using a methodology that calculated combined
effectiveness, considering the probability
of susceptibility to at least one of the paired
antibiotics.

Various visualization methods were emp-
loyed to present results: bar charts (for frequency
comparisons), heatmaps (for resistance
matrices), line graphs (for trend analysis), box-
plot diagrams (for distribution comparisons),
correlation matrices, and dendrograms (for
cluster analysis).

Artificial intelligence was not used.
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Results and Discussion

A total of 255 individuals were examined,
comprising 156 males (61.1%) and 99 females
(38.9%), with a mean age of 37 years.

Among all isolated strains, Streptococcus
(gram-positive) was the most frequently
encountered (72.1%), while Pseudomonas
aeruginosa was the least common (0.4%). Can-
dida albicans (12.1%) and Staphylococcus
aureus (7.3%) were also relatively frequent. The
complete distribution is presented in Figure 1.

The highest number of multidrug-resistant
strains was observed in Citrobacter, which
may be explained by its frequent presence in
healthcare facilities and its association with
nosocomial infections. Additionally, hemolytic
Staphylococcus (30%) and Escherichia coli
(16.7%) exhibited high levels of multidrug-
resistant strains, necessitating attention in the
treatment of these infections. The frequency of
multidrug-resistant strains among the isolated
isolates is presented in Figure 2.

Regarding the trends in the temporal
distribution of microorganisms, hemolytic
streptococcus exhibits significant fluctuations
with two peaks (September 2024 and March
2025), followed by a sharp decline to a
minimum value (2%) by the end of the period.
Candida albicans shows one pronounced peak
in September 2024 (15%), after which its share
remains low (1-4%) with minor fluctuations.
Staphylococcus aureus displays a relatively
stable distribution (1-2%) with one notable peak
in November 2024 (9%). The data are presented
in Figure 3.

The highest level of multiple antibiotic
resistance (MAR) is observed in Citrobacter
(0.70), indicating a serious resistance issue.
Moderately high resistance levels are seen
in  Pseudomonas aeruginosa (0.38) and
Staphylococcus haemolyticus (0.27). An average
resistance level is demonstrated by Enterobacter
(0.23) and Streptococcus (gram-positive) (0.20).
Low resistance levels are observed in Klebsiella
spp. (0.12) and Staphylococcus aureus (0.10).
Citrobacter and Pseudomonas aeruginosa are
the most problematic due to their high levels of
multiple resistance. The data can be reviewed in
Figure 4.
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Figure 1. Distribution of Microorganisms

Figure 2. Percentage of Multidrug-Resistant Strains by Microorganism
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Figure 3. Trends in the Distribution of Major Microorganisms

Figure 4. Average MAR Index by Microorganism
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Overall, only a small proportion of bacteria
(less than 10%) have an MAR index > 0.5. This
means thatapproximately 90% of microorganisms
predominantly exhibit monoresistance to a
specific antibiotic. The final distribution of the
MAR index can be reviewed in Figure 5.

Regarding fungi, the average MAR index is
0.32, which is higher than the average MAR index
for bacteria (0.20), as shown in Figure 5. This
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suggests that fungi are more resistant than bacteria
and require mandatory susceptibility testing for
antifungal drugs for each fungal isolate. It is
also important to implement resistance control
measures and restrict the use of antifungal agents
unless necessary. The data on the MAR index for
fungi are illustrated in Figure 6.

In addition to evaluating the aforementioned
parameters, a correlation heatmap of antibiotic

Figure 5. Distribution of MAR Index for Bacteria

Figure 6. Distribution of MAR Index for Fungi
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resistance was constructed. The highest positive
correlation is observed between fluconazole and
ketoconazole (1.00), indicating that resistance to
one of these antifungal agents is accompanied
by resistance to the other. Surprisingly, strong
correlational links were found between antibiotics
within the same groups, such as levofloxacin
and ofloxacin (0.77). Strong correlations were
also observed between ofloxacin and linezolid
(1.00), imipenem and clarithromycin (1.00), and
imipenem and ceftriaxone (1.00).

The highest negative correlation was found
between azithromycin and vancomycin (-0.35),
meaning that microorganisms resistant to
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azithromycin were sensitive to vancomycin,
and vice versa. A similar trend was noted with
imipenem and vancomycin (-0.69), and imipenem
and ampicillin (-0.43).

This correlation heatmap helps to understand
which antibiotics share similar resistance profiles,
which can be useful for selecting alternative drugs
in the treatment of bacterial and fungal infections.

Based on the collected data, clotrimazole
(100%) and ketoconazole (90.0%) demonstrated
high effectiveness for the empirical treatment of
fungal pharyngeal infections (Figure 8). Similarly,
broad-spectrum antibiotics such as amikacin,
ceftriaxone, and cefepime also showed high

Figure 7. Correlation of Resistance Between Antibiotics
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Figure 8. Effectiveness of Antibiotics for Empirical Therapy

effectiveness (over 90%). In contrast, ceftazidime,
vancomycin, and clindamycin exhibited low
effectiveness (less than 50%), which may indicate
high resistance of microorganisms to these drugs.

It should be noted that for certain antibiotics,
the number of tests was relatively low—fewer
than 20 tests—which may affect the reported
level of antibiotic resistance.

A detailed analysis of antibiotic resistance
revealed that amikacin is the most effective

antibiotic for Streptococcus (gram-positive) in
terms of susceptibility (100%), though the small
number of tests (8) suggests the need for further
studies to confirm this finding. Meanwhile,
ceftriaxone (98.5%, 131 tests) and cefepime
(94.7%, 171 tests) also exhibit high effectiveness
in treating pharyngeal bacterial infections caused
by B-hemolytic streptococcus, with their results
being more reliable due to the larger number of
tests. The data are presented in Figure 9.

Figure 9. Most Effective Antibiotics for B-Hemolytic Streptococcus
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Three antibiotics (levofloxacin, meropenem,
and ofloxacin) were found to have complete
susceptibility for Staphylococcus aureus, with
two belonging to the fluoroquinolone group. This
is likely due to the similarity in the structural
properties of these antibiotics. The data are
presented in Figure 10.

Based on the statistical calculations
conducted, clotrimazole was found to be
the most effective antifungal agent with an
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effectiveness of 100% (30 tests), making it the
best choice for empirical therapy. Ketoconazole
(90.0%) is also highly effective and can serve
as an alternative to clotrimazole. Fluconazole
(76.7%) and voriconazole (73.3%) exhibit
moderate effectiveness. Nystatin (53.3%) is the
least effective, and its use may be limited in our
context.

It is noted that an equal number of tests were
conducted for all antifungal agents.

Figure 10. Most Effective Antibiotics for Staphylococcus aureus

Figure 11. Recommended Antibiotics for the Fungi Group

Ukrainian scientific medical youth journal, 2025, Issue 4 (158)

http://mmj.nmuofficial.com

73


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (158), 2025

Creative Commons «Attribution» 4.0

Upon group analysis, it was found that
ampicillin exhibits the highest susceptibility
(73.8%) and the lowest resistance (20%), whereas
amoxicillin shows the lowest susceptibility
(16.7%) and the highest resistance (78%) within
the penicillin group. The data are presented in
Figure 12.

Analysis of the macrolide group revealed that
clarithromycin has higher susceptibility (76.1%)
and lower resistance (14%), while azithromycin
shows slightly lower susceptibility (69.6%) and
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higher resistance (25%). The data are presented
in Figure 13.

An interesting finding is that levofloxacin
exhibits the highest susceptibility among the
studied drugs, whereas ofloxacin is the least
effective in terms of the percentage of susceptible
strains across various bacteria. The data are
illustrated in Figure 14.

Among the cephalosporin group, ceftriaxone
is the most effective. Ceftazidime, however, has
the lowest effectiveness due to a high level of

Figure 12. Effectiveness of Penicillin Group Antibiotics

Figure 13. Effectiveness of Macrolide Group Antibiotics
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Figure 14. Effectiveness of Fluoroquinolone Group Antibiotics

resistance. The final distribution can be reviewed
in Figure 15.

Regarding the carbapenem group, mero-
penem demonstrates significantly higher effec-
tiveness compared to imipenem. Imipenem has
a substantial level of resistance, which may limit
its clinical applicability in some cases. The data
are presented in Figure 16.

Regarding the azole group of antifungal
agents, clotrimazole (100%) and ketoconazole
(90%) exhibit the highest susceptibility, while
itraconazole (13.3%) shows the lowest, making
its use in clinical practice questionable. A detailed
analysis is presented in the diagram (Figure 17).

After evaluating all baseline parameters, a
linear regression model was developed to predict

Figure 15. Effectiveness of Cephalosporin Group Antibiotics
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Figure 16. Effectiveness of Carbapenem Group Antibiotics

Figure 17. Effectiveness of Antifungal Agents

antibiotic resistance over time. Accordingly, the
highest increase in resistance is forecasted for
ampicillin (30.1%), which may indicate a rapid
development of microbial resistance to this
drug. In contrast, cefepime and clarithromycin
show a predicted decrease in resistance levels,
making them potentially more stable for future
use (Figure 18).

Discussion

The study conducted at the Brovary
Multidisciplinary Clinical Hospital between
2024 and 2025 highlights regional features
of antibiotic resistance (ABR) in pharyngeal
infections in the Kyiv region. Analysis of
255 throat swabs revealed a predominance of
gram-positive bacteria, particularly Streptoco-
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Figure 18. Current and Predicted Resistance Levels

ccus (gram-positive) (72.1%), which aligns
with international data on the dominance
of streptococci as the primary pathogens in
pharyngitis and tonsillitis [8]. The low frequency
of Pseudomonas aeruginosa (0.4%) reflects its
greater prevalence in nosocomial settings, as
noted by Bassetti et al. (2019), where gram-
negative bacteria are more commonly associated
with infections in intensive care units [1].

The seasonal dynamics identified in the
study indicate peaks in activity for Streptococcus
(gram-positive) in July (33%), Candida albi-
cans in June (15%), and Staphylococcus
aureus in August and November (9% and 8%,
respectively). These fluctuations may be linked
to climatic factors, including high temperatures
and humidity during the summer, which promote
microbial growth, as emphasized by Berkow and
Lockhart (2017) for fungal infections [3]. The
reduced activity of microorganisms in winter
(December, 2%) may reflect lower circulation
of pharyngeal infections during the cold season,
warranting further investigation to develop
seasonally adapted prevention strategies.

The high multiple antibiotic resistance
(MAR) index in Citrobacter (0.70) confirms
its status as a problematic pathogen, as noted
by Gao et al. (2019), which highlights its
multidrug resistance to cephalosporins and
amoxicillin-clavulanate [7]. Moderate resistance
in Pseudomonas aeruginosa (MAR 0.38) and

Staphylococcus haemolyticus (MAR 0.27) points
to challenges in treating infections caused by
these microorganisms, especially in settings with
limited access to broad-spectrum antibiotics [1].
The higher MAR index for fungi (0.32) compared
to bacteria (0.20) is consistent with global trends
of increasing resistance to azoles, particularly
fluconazole, as confirmed by Castanheira et al.
(2017) [5].

The effectiveness of antibiotics for empirical
therapy varies by pathogen. For Streptococcus
(gram-positive), amikacin (100%), ceftriaxone
(98.5%), and cefepime (94.7%) showed
high susceptibility, making them optimal for
treating streptococcal infections. The complete
susceptibility of Staphylococcus aureus to
levofloxacin, meropenem, and ofloxacin (100%)
aligns with findings by Diekema et al. (2019),
which note the effectiveness of fluoroquinolones
and carbapenems [6]. For fungal infections,
clotrimazole (100%) and ketoconazole (90%)
proved mosteffective, while the low susceptibility
to nystatin (53.3%) and itraconazole (13.3%)
suggests limited applicability, consistent with
the rising resistance to azoles [5].

Correlation analysis revealed a high
positive correlation between fluconazole and
ketoconazole (1.00), imipenem and meropenem
(0.69), levofloxacin and ciprofloxacin (0.44),
levofloxacin and ofloxacin (0.77), ofloxacin and
linezolid (1.00), imipenem and clarithromycin
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(1.00), and imipenem and ceftriaxone (1.00). A
negative correlation between azithromycin and
vancomycin (-0.35) supports the potential use
of vancomycin as an alternative when resistance
to azithromycin is present. High resistance to
clarithromycin (54.3% in Streptococcus (gram+),
66.7% in S. aureus) and amoxicillin-clavulanate
(83.3% in Enterobacter) underscores the need
to limit their use, as recommended by ESCMID
guidelines [8] and WHO [1].

Limitations of the study include the small
number of tests for some antibiotics (e.g.,
amikacin for Streptococcus (gram+)) and
the monocentric nature of the investigation.
Therefore, further multicenter studies with larger
samples are necessary to validate the findings.

Conclusions

The study revealed that Streptococcus
(gram-positive) is the most common pathogen
causing  pharyngeal infections (72.1%),
while Pseudomonas aeruginosa was the least
frequent (0.4%), indicating the dominance of
gram-positive bacteria in community-acquired
pharyngeal infections in the region.

A clear seasonal dependency in the spread
of microorganisms was identified: the peak
activity of Streptococcus (gram-positive) occurs
in July (33%), Candida albicans in June (15%),
and Staphylococcus aureus in August and
November (9% and 8%, respectively). The
lowest activity of all microorganisms is observed
in winter (December, 2%), highlighting the need
for seasonally adapted prevention and treatment
strategies.

The highest multiple antibiotic resistance
(MAR) index was demonstrated by Citrobac-
ter  (0.70), followed by Pseudomonas
aeruginosa (0.38) and Staphylococcus haemo-
Iyticus (0.27). The average MAR index for
fungi (0.32) exceeds that for bacteria (0.20),
indicating a higher resistance level among fungal
pathogens, primarily to azoles.

Streptococcus (gram-positive) showed high
susceptibility to amikacin (100%, 8 tests),
ceftriaxone (98.5%, 131 tests), and cefepime
(94.7%, 171 tests), making them optimal for
empirical therapy, though the data for amikacin
require further confirmation due to study
limitations.
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For Staphylococcus aureus, the most effective
antibiotics were levofloxacin, meropenem, and
ofloxacin (100% susceptibility).

Clotrimazole (100%) and ketoconazole
(90%) emerged as the most effective antifungal
agents. Nystatin (53.3%) and itraconazole
(13.3%) have limited effectiveness due to high
resistance.

Ahigh positive correlation was found between
fluconazole and ketoconazole (1.00), imipenem
and meropenem (0.69), and levofloxacin and
ciprofloxacin (0.44), reflecting shared resistance
mechanisms. A negative correlation between
azithromycin and vancomycin (-0.35) suggests
the potential effectiveness of vancomycin as an
alternative when resistance to azithromycin is
present.

High resistance to clarithromycin (54.3%
in Streptococcus (gram+), 66.7% in S. aureus),
amoxicillin-clavulanate (83.3% in Enterobacter),
and fluconazole (46.7% in Candida albicans)
indicates the need to restrict their use in empirical
therapy.

The highest increase in resistance is forecasted
for ampicillin (30.1%), pointing to the need
for enhanced control over its use. In contrast,
cefepime and clarithromycin show a predicted
decrease in resistance, which may reflect the
effectiveness of local antibiotic therapy protocols.
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Anomayin: Anmubiomuxopezucmeumuicmo (ABP) € 2n106aibHo0 npobiemoro 01 HaceleHHs.
Bcecsimmus opeanizayis oxoponu30opos’si (BOO3) npoernosye, wo 0o 2050 poxy ABP moorce cnpununumu
10 minvtionie cmepmeti wopiuno, AKWO He xcumu 3axo0ie npomudii (WHO, 2019). 3pocmanus
Kinbkocmi mynomupesucmenmuux (MP) 6axmepitl i epubOKie ycKi1a0HIoe cmpame?ii iiky8aHHs, 0COONUBO
8 JNIKY8ANIbHO-NPODINIbHUX 3aKIA0AX, 8 AKUX 30 PIZHUMU OAHUMU, NOWUPEH] HO30KOMIANbHI IHMeKYil.
Ipoananizysamu pezynomamu Oakmepiono2iuHo20 00CIIOHCEHHA MA3KIB i3 318) 3 AHMUOIOMUKOSPAMOTO
NpU 3aX60PIOBAHHAX 2IOMKU MA HA OCHOBI OAHUX AHANI3Y PO3POOUMU peKoMeHOayii O eMnIpUudHOL
anmubiomuxkomepanii. Ha 6as3i KHII «bposapcvka 6acamonpoghinena xininiyna nikapusay 3 2024
no 2025 poxu 6yno nposedeno 255 maskie i3 3i6y 3 nocieom OJisi GU3HAYEHHS OAKMEPION02iUHO20
CKAAOY CIU3080i 0OONOHKU 2N0MKU Mma anmubiomukopesucmeHmuocmi. [3onamu ioenmugixyeanu
3a 00NOMO2010 CMAHOAPMHUX MIKPOOIONO2TUHUX MemOodi8, MAKUX AK KYIbMUBYBAHHS HA NOMCUSHUX
cepedoguugax i Gioximiuni mecmu. /s oyinku cmitikocmi 00 aHmMuOiomuKie 6UKOPUCIOB8YBATU MEMOO
BU3HAYEHHS MIHIMAaNbHOI iHeibyIouoi konyenmpayii (MIC) abo ouckooughysitinuii memoo (memoo
Kipbi-bayepa). Tecmysanns nposoounu na nauveni anmubiomuxie. Pezynomamu inmepnpemysanu 3a
cmanoapmamu, maxumu sik CLSI (Clinical and Laboratory Standards Institute), wo6 xnacugixyeamu
wmamu K Yymaugi, NoMipHo 4ymauei abo cmiuki. /[ KOMNIEeKCHO20 AHANI3Y MIKpOOiono2iuHux
oanux ma npo@inie  aHMUOIOMUKOPEZUCMEHMHOCMI — BUKOPUCMOBYBANLACL — bazamopisHesa
CMamucmudna Memooonoisi. Ananiz 30UCHI08A6CA 3 BUKOPUCMAHHAM MOBU NPOSPAMYEAHHS
Python 3.9 ma cneyianizoeanux 6ioniomex ons Haykogoi 0opooxu oanux (NumPy, SciPy, Pandas ma
scikit-learn, 6izyanizayis oanux nposoounacs 3acooamu Matplotlib ma Seaborn.). IIlpomuepubrosi
npenapamu - kiompumaszon (100%) ma kemoxonazon (90.0%) - noxkazanu Havieuwy eghexkmusHicmo
0151 NiKy8anus epubkosux ingexyii. [lepmazuoum, eanxomiyut, OeH3unneHiyulin ma KiiHOAMIYuH
nokaszanu Hu3bKy egpekmuenicmo (menue 50%), wo moduce ceiouumu npo GUCOKY pe3UCmeHmHICmb
MIKpOOpeaHizmie 00 yux npenapamis. Amikayuw, yepmpiakcon ma yegenim € HatieghekmuHiuumu
anmubiomukamu 0nsa B-eemonimuunoco cmpenmokoky 3 mouku 30py wymaugocmi. Staphylococcus
aureus Mac NOGHy Yymaugicms 00 1e80(IOKCAYUHY, oprokcayury ma meponenemy. Jlocnioxcenns
NIOKPeCioe ceplio3Hicms NpooiemMy aHmubiomuKope3uCmeHmHOCmi ma HeoOXioHicmb PayioHAILHO2O
BUKOPUCMAHHS AHMUMIKDOOHUX Npenapamis y KIHIYHIU npakmuyi.

KurouoBi cioBa: aHTHOIOTHKOPE3UCTEHTHICTh, AHTHOIOTHUKH, OakTepii, IOTKa, T'pHOKH,
3aXBOPIOBaHHS INIOTKH, TOH3WIIIT, POTOBA OPOXKHUHA, (DapUHTIT

Copyright: © 2025 by the authors;
licensee USMYJ, Kyiv, Ukraine.
This article is an open access
article distributed under the terms
and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/).

Ukrainian scientific medical youth journal, 2025, Issue 4 (158)

http://mmj.nmuofficial.com

80


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:rumplestiltskin345%40gmail.com?subject=
http://creativecommons.org/licenses/by/4.0/

