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Annotation: This article provides a comprehensive analysis of antibiotic resistance, one of
the most critical challenges facing modern medicine and global public health. Antibiotic resistance
occurs when bacteria develop the ability to survive exposure to antibiotics, leading to reduced
effectiveness of standard treatments and increased mortality rates. The study examines the main
causes of resistance, including the overuse and misuse of antibiotics, self-medication, and the
uncontrolled application of antibiotics in agriculture and veterinary practice. Furthermore, the
global spread of resistant microorganisms and their negative impact on healthcare systems, economic
stability, and social well-being are discussed. The article emphasizes effective prevention strategies
such as rational antibiotic use, strict medical supervision, improved infection prevention measures,
public awareness, and international cooperation to combat antibiotic resistance.

Keywords: Antibiotics, resistance, microorganisms, infectious diseases, irrational drug use,
public health, prevention, medical superyision.

Annomayusn: B OaHHOU cmamope PACCMAMpUBaemcs npobnema
AHMUOUOMUKOPE3UCMEHMHOCHUL KAK || O0Hd « U3 Haubonee: aKmyajbHblX Yep0o3 COBPEMEHHOMY
30pPABOOXPAHEHUI0 U  OOWECMBEHHOM) 300POBBI06.. YeloM.. AHHIUOUOMUKOPE3UCMEHMHOCTb
803HUKAem 8 pe3ynbmame €NOCOOHOCIT Oakxmepuil a0anmuposamscs. K 0eticmsuio aHmubUoOmuKos,
YUMo 3HAYUMENbHO CHUICAE = 3(hpekmusHOCmb » nevenus “UHGEeKyUuoHHvlx 3abonesanuti. B
uccne0o8anuu  AHATUSUPYIOMCEs OCHOBHBIE NPUYUHLL  PA38uUmMUs  PEUCHICHMHOCY, BKII0Yds
ypesmepHoe U HeNPABUAbHOE NpUMEHeHUue aHMUOUOMUKOS, CaMoNedeHue, a makice ux
HeKOHmponupyemoe | Uchoab3osanue 8 celbckoM xossucmee u eemepunapui. Ocoboe @HuMaHUe
yoensiemcs 2100a1bHOMY> PA¢npoCHPAHEeHUIO  VEnMoudUBbIX MUKPOOD2AHUBMO8 U UX He2amueHOMY
BIUAHUIO HA CUCTEMbL 30PABOOXPAHEHUSA, DKOHOMUKY U 00iyecmeo. B cmamve 060cHosbisaemcs
HeobXooumMocms — KOMNIEKCHbIX - NPOQuUIAKmMuYeckux = mep, maxkux = KaxKk  payuoHaIbHAs
anmubdbuomuxomepanus, MEOUYUHCKU KOHMPOb, NOBLIULIEHUE VP OBHS MEOUYUHCKOL 2PAMOMHOCHU
HaceneHus u MexicOyHAPOIHOE compyOHUYECINEO.

Knrwouesvie cnosa:  AHmuOuomuKY, pesucmeHmnHocmy, MuKpoopeanusmsl, UH@pexyuonHvle
3a601e6aHUsL, CAMONIeHEeHUE, OOUCEMBEHHOE 300P08bE, NPODULAKIMUKAMEOUYUHCKUTI KOHMPOTD.

INTRODUCTION

Despite the progress of. modern'medicine;infectious diseases continue to pose a serious threat
to human health. In particular, i receént years, thé sharp:increase in the problem of antibiotic
resistance (antibiotic resistance) has beeome a global problem-for the world's health system. Although
antibiotics revolutionized medicine in the 20th century and made it possible to effectively treat many
deadly diseases, their improper and uncontrolled use has led to the increasing resistance of
microorganisms to these drugs. Antibiotic resistance is explained by the genetic adaptation of bacteria
to the ability to resist the effects of antibiotics. This leads to the severity of even simple infections,
prolonged treatment, increased medical costs, and an increase in mortality. The World Health
Organization considers antibiotic resistance to be one of the most dangerous medical problems of the
21st century. The main factors contributing to this problem are the use of antibiotics without a doctor's
prescription, failure to complete the full course of treatment, the unreasonable use of antibiotics for
viral diseases, as well as the excessive use of antibiotics in veterinary medicine and agriculture. This
leads to the rapid spread of resistant strains and their emergence in new areas. Therefore, it is urgent
to study the problem of antibiotic resistance in depth, identify its causes and develop effective
preventive measures. This study aims to shed light on the nature of antibiotic resistance, analyze its
medical and social consequences, and demonstrate scientifically based preventive approaches to
reduce this problem.
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Antibiotic resistance happens when bacteria change and become resistant
to the antibiotics used to treat the infections they cause.
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LITERATURE REVIEW AND METHODOLOGY

The problem of antibiotic resistance has been in the spotlight of world science and the health
system in recent decades. Scientific studies on this issue show that antibiotic resistance is spreading
rapidly globally and creating serious obstacles to the treatment of infectious diseases. Reports
published by the World Health Organization assess antibiotic-resistant bacteria as one of the main
threats to human health and emphasize that this situation leads to a decrease in the effectiveness of
treatment, an increase in morbidity and mortality. The mechanisms and factors of the emergence of
antibiotic resistance are widely covered in foreign scientific literature. In particular, Davies and
Davies interpret antibiotic resistance as a process of evolutionary adaptation of bacteria and note that
the overuse of antibiotics is the main factor accelerating this process. Levy and Marshall in their
studies scientifically demonstrate that the misuse of antibiotics increases genetic mutations in
microorganisms and leads to the formation of resistant strains. Laxminarayan and co-authors, along
with the medical consequences of antibiotic resistance, analyze its economic and social harm,
emphasizing that it creates a huge financial burden for healthcare systems. The problem of antibiotic
resistance has also been considered as an urgent issue in studies conducted by CIS countries and local
scientists. These studies indicate that taking antibiotics without a doctor's recommendation, not
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completing the full course of treatment, unreasonable use of antibiotics for viral diseases, and low
medical literacy of the population are among the main reasons for the development of resistance.
Also, the possibility of the transfer of resistant microorganisms to the human body through the
environment as a result of uncontrolled use of antibiotics in veterinary medicine and agriculture is
also highlighted in the scientific literature. The literature review shows that antibiotic resistance is a
multifactorial and complex biological process that cannot be limited to a pharmacological approach
alone. To effectively control this problem, it is necessary to develop comprehensive strategies that
include medical, social, organizational and preventive measures. At the same time, although existing
scientific research provides sufficient theoretical recommendations for the prevention of antibiotic
resistance, it is necessary to study in more depth the mechanisms for their implementation in practice.

Timeline of Antibiotic Resistance

Nearly as quickly as life-saving antibiotics are created, new drug-resistant infections appear
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RESULTS

As a result of the analysis of the literature and methodological research, it was found that the
problem of antibiotic resistance is becoming increasingly acute in the modern healthcare system. The
results of the study show that the incorrect and uncontrolled use of antibiotics increases the
adaptability of microorganisms and leads to the rapid formation of resistant strains. In particular, the
unreasonable use of antibiotics with a wide spectrum of action is a leading factor in the development
of resistance. Based on the analyzed scientific sources, it was determined that antibiotic resistance
not only complicates the treatment of bacterial infections, but also prolongs the duration of the disease
and causes an increase in the number of complications. This, in turn, increases the burden on
healthcare institutions and leads to a significant increase in treatment costs. The results show that
patients with resistant infections have a longer hospital stay and lower treatment effectiveness. During
the study, one of the main reasons for antibiotic.resistance was identified as insufficient medical
literacy of the population. Many soutees report that patients arc taking antibiotics without a doctor's
prescription, not completing the full course of treatment, and-using antibiotics for viral diseases are
common. These factors have'been  identified-as~impeortant factors aceclerating the adaptation of
bacteria to antibiotics. The'results also”show that the uncontrolled use of antibiotics in veterinary
medicine and agriculture s causing'the spread.of resistant microorganisms through the environment.
This poses an indirect/threat to htman health, confirming that the problem of antibiotic resistance is
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DISCUSSION
The results of this study once again confirm the relevance of the problem of antibiotic
resistance for modern medicine and public health. The results obtained are consistent with the
conclusions of previous scientific studies and international organizations and indicate that the
inappropriate use of antibiotics is a major factor in the development of resistance. In particular, the
views that the unreasonable use of broad-spectrum antibiotics leads to the rapid adaptation of
microorganisms were confirmed by the results of this study. Analysis of the results shows that
antibiotic resistance is not only a medical problem, but also a complex social and economic issue.
The increase in the duration of treatment and the increase in treatment costs due to resistant infections
impose a significant financial burden on the healthcare system. This situation is consistent with the
conclusions of the studies conducted by Laxminarayan et al., namely, that antibiotic resistance also
has a negative impact on economic stability. During the discussion, it was found that the level of
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medical literacy of the population plays an important role in the formation of antibiotic resistance.
Patients taking antibiotics without a doctor's prescription, not completing the full course of treatment,
and using antibiotics for viral infections accelerate the emergence of resistant strains. This is
consistent with the conclusions of many foreign and domestic studies and once again justifies the
need to strengthen preventive measures. Also, the misuse of antibiotics in veterinary medicine and
agriculture was highlighted as an aspect that received special attention during the discussion. The
results of the study show that the spread of resistant microorganisms through the environment poses
an indirect threat to human health. This indicates that antibiotic resistance cannot be limited only to
the medical field, but also needs to be addressed taking into account environmental and social factors.
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Australian Government

Do I need antibiotics?

Antibiotics only work against infections caused by bacteria
They will not work against infections caused by viruses

Antibiotics are often
used to treat bacterial . .
X . Whooping cough Urinary tract
infections, such as: infection
Antibiotics are sometimes . ‘ ‘
d to treat mfecnons' Strep throat* Sinus infection Middle ear
SUCh a.s infection
Antibiotics make no ‘ ‘ ‘
d 1 ffel ence t OVl 'd] Colds and Sore throat Bronchitis/
infections, such as the flu chest cold

*  Astrep throat is an infection caused by bacteria, which your doctor can test for, while a sore throat is mostly caused by a viral infection.

Using antibiotics when you don't need them:

+ can give you side effects (like an upset stomach, diarrhoea, rash) without making you better
+ can cause the bacteria in your body to become resistant to antibiotics
+ might make treating serious infections difficult in the future

Ask your health professional about how best to treat your symptoms if you do not need antibiotics
Always consult your health professional if you are worried about your health

For further information visit: www.amr.gov.au
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CONCLUSION

This study scientifically substantiates the fact that the problem of antibiotic resistance is an
urgent and serious threat to modern medicine and public health. The analysis of the literature,
methodological approach and results obtained show that the main causes of antibiotic resistance are
closely related to the incorrect and uncontrolled use of antibiotics, non-compliance with doctor's
instructions, and insufficiently developed medical literacy of the population. The study revealed that
the spread of antibiotic-resistant microorganisms reduces the effectiveness of treating infectious
diseases, leads to an increase in the duration of treatment, complications and mortality. This situation
creates a significant economic burden for the healthcare system and reduces the efficiency of using
medical resources. At the same time, the uncontrolled use of antibiotics in veterinary medicine and
agriculture leads to the spread of resistant microorganisms through the environment, which indicates
that the problem is global and multidisciplinaty.

In conclusion, effective conttol'of the problem of antibietic resistance requires cooperation
between the health system, publiepolicy and all segments of society. The results of this study provide
scientific evidence that it is possible to-maintain-the-effectiveness of antibiotics for future generations
through scientifically based preventivemeasures and informed approaches.
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