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Introduction. In modern medicine, drugs p‘ia& an important role in maintaining human
health, treating and preventing diseases. Their discovery and development have made a
fundamental shift in the field of health care in the history of mankind, allowing to control
many diseases that were previously considered incurable. Drugs are of incomparable
importance not only in saving lives, but also in improving the quality of life of patients,
alleviating pain and suffering. They are also widely used in diagnostic processes, for example,
as an auxiliary tool in the diagnosis of certain diseases. They also serve to strengthen public
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health through vaccinations and drugs that slow the development of chronic diseases as part
of preventive measures.

The main purpose of drugs is to restore or maintain normal physiological functions of the
body by exerting a specific effect on pathological processes. The mechanisms of this action
cover a wide range, from the molecular level, to interaction with cell receptors, modulation
of enzyme activity or direct destruction of microorganisms. Each drug created as a result of
pharmacological research has a specific therapeutic purpose, and its effectiveness and safety
are confirmed by rigorous clinical trials. These processes are necessary to assess the potential
benefits of drugs before their introduction into clinical practice. However, along with the
therapeutic benefits of drugs, there are alsotheir side‘effects, which is an important issue that
requires constant attention for medical practitioners and patients. When any drug enters the
body, it can affect not only the target, but-also other systems, which can lead to unexpected
and sometimes serious adverse effects. Therefore, when using drugs, a comprehensive
assessment of their benefit-risk ratio, taking/into account the individual characteristics of the
patient, and the correct selection and dosage of the drug.are of great importance. This article
is devoted to an in-depth analysis of the compleX-aspects of assessing the therapeutic benefits
of drugs, their side effects, their management strategies,.and the risk-benefit ratio.

Review of the relevant literature |

The dual role of drugs in human health — their incomparable therapeutic benefits and
potential side effects — is one of theicentral research areas of modern pharmacology and
clinical medicine. The scientific literature on unde_rstanding and managing this complex
relationship is very extensive and constantly-updated. Many studies published in recent years
are aimed at improving the effectiveness of drugs;-ensuring their safety and improving the
quality of life of patients. A literature review shows that finding a balance between the
therapeutic effects of drugs and their side-effects remains a constant challenge for medical
practitioners, researchers and policymakers. Research in this area is aimed not only at creating
new drugs, but also at developing more effective and safe ways to use existing drugs. In
particular, advances in fields such as oncology, cardiology, infectious diseases and neurology,
such as targeted therapies and immunotherapy, have led to revolutionary changes in the
control of diseases that were previously difficult to treat. The specific mechanisms of action
and their specific side effect profiles of these new generation drugs are being studied in depth,
which emphasizes the importance of an individual approach to their use.

A review of the literature on the therapeutic benefits of drugs sheds light on their ability to
exert a specific effect on the pathogenesis of diseases. For example, the role of antibiotics in
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the treatment of bacterial infections, insulin in the management of diabetes mellitus, or
antihypertensive agents in the control of high blood pressure has been confirmed by numerous
clinical trials and meta-analyses. Pharmacological research in recent years, especially thanks
to advances in molecular biology and genetics, has allowed us to better understand the
mechanisms of action of drugs at the cellular level. The therapeutic efficacy of drugs is being
increased through mechanisms such as interaction with receptors, modulation of enzyme
activity, action on ion channels, or alteration of gene expression. The literature also focuses
on how the pharmacokinetics of drugs — their absorption, distribution, metabolism and
excretion — affect clinical outcomes. Understanding the pharmacokinetic properties of drugs
is fundamental to developing optimal dosing régimens and reducing the risk of side effects.
In this regard, extensive literature that comprehensively covers the clinical relevance of drug
pharmacokinetics, such as [1], serves as\a valuable source of information for medical
practitioners, as it provides an in-depth analysis of the behavior of drugs in the body and
demonstrates the practical application of this knowledge in the treatment of patients.
However, the issue of adverse drug réactions (ADRs) is also widely discussed in the
literature. ADRs are defined as unexpected and harmful effects of drugs when used at
therapeutic doses. Epidemiological studies show-that. ADRs are one of the important causes
of hospitalizations and impose a significant economic-burden on health systems. The literature
contains in-depth analyses of the classification of ADRs, their severity (mild, moderate,
severe, life-threatening) and mechanisms (dose-related, idiosyncratic, allergic, genetic). For
example, organ-specific adverse effects such as hepat_otoxicity, nephrotoxicity, cardiotoxicity
or neurotoxicity of some drugs are studied:separately. In recent years, it has been noted that
the risk of ADRs has increased, especially in connection with polypharmacy (taking several
drugs at the same time), since drug interactions can'lead to unexpected and serious adverse
effects. Research in this area is focused-on predicting drug interactions and developing
strategies to minimize them. The factors that influence the development of ADRs are also
widely discussed in the scientific literature. Faetors such as the patient's age, sex, genetic
characteristics, renal and hepatic function, concomitant diseases, and interactions with other
drugs can significantly modify the likelihood and severity of adverse events. In particular,
research in the field of pharmacogenomics is showing how certain genetic polymorphisms
affect the metabolism and effects of drugs, which provides an important basis for determining
the risk of ADRs in individual patients and developing personalized treatment approaches.
For example, genetic variations in the cytochrome P450 enzyme family can alter the rate of
metabolism of some drugs, leading to toxic concentrations even at therapeutic doses or,
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conversely, to reduced efficacy. The literature in this area discusses the potential benefits and
challenges of introducing genetic testing into clinical practice.

The literature on adverse reaction management strategies emphasizes the importance of
pharmacovigilance systems. Pharmacovigilance is the science and activity aimed at detecting,
evaluating, understanding and preventing adverse drug reactions. Post-marketing surveillance
studies play an important role in identifying rare or delayed adverse drug reactions that are
not detected 1in clinical trials of new drugs. The literature discusses new approaches to early
detection and prediction of ADRs by analyzing pharmacovigilance databases, using artificial
intelligence and machine learning techniques.. The. importance of encouraging healthcare
professionals and patients to report ADRs, raising awareness and implementing educational
programs is also widely discussed in the literature. These strategies are aimed at increasing
the safety of drugs and minimizing potential harm to patients. The process of assessing the
risk-benefit ratio and making decisions when using drugs is considered a complex and
multifaceted issue in the literature. This.process requires taking into account not only the
pharmacological properties of the drug, but also the_individual clinical condition of the
patient, its benefits, impact on quality of life and the availability of alternative treatments.
Various mathematical models, decision trees and.clinical guidelines have been developed in
the literature to assess the risk-benefit ratio. These models help to quantitatively assess the
therapeutic benefits of drugs and the likelihood and severity of side effects. However, the
literature shows that these assessments are often associated with uncertainties, and the
importance of the doctor's experience and interactio_n with the patient in clinical decision-
making is invaluable. The personalized medicine-approach, especially in the treatment of
oncology and genetic diseases, is aimed‘at'foptimizing the risk-benefit ratio of drugs at the
individual patient level, and research in this area is developing rapidly. The issue of patient
education and the correct use of drugs alse-occupies an‘important place in the literature. It is
essential for patients to have adequate knowledge about their medications, their mechanisms
of action, correct dosage, administration route, and potential side effects to improve treatment
efficacy and reduce the risk of ADRs. Literature shows that poor patient adherence to
medication is a serious problem in the treatment of many chronic diseases. Many studies are
being conducted to improve patients’ medication use skills through educational programs,
visual aids, mobile applications, and pharmaceutical advice. These studies aim to increase
patients’ confidence in their medications, develop self-management skills, and improve health
outcomes.
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In conclusion, a review of the literature on the benefits and side effects of drugs
demonstrates that this field is dynamic and multifaceted. Scientific research is aimed at fully
revealing the therapeutic potential of drugs while maximizing their safety. The integration of
various scientific disciplines, such as pharmacology, toxicology, genetics, clinical
epidemiology, and health policy, is essential in understanding and managing the complex
effects of drugs. Future research should focus on further developing personalized medicine,
identifying new biomarkers, improving pharmacovigilance systems, and developing effective
methods for patient education. These approaches will maximize the positive impact of drugs
on human health and minimize their potential risks, while ensuring safe and effective
treatment in medical practice. :

Conclusion ‘

This article has comprehensively covered the important role of drugs in modern medicine,
their incomparable therapeutic advantages in the treatment and prevention of diseases. At the
same time, the presence of potential side effects of-any drug, their classification, factors
affecting its development and clinical significarice_were analyzed in depth. The article
emphasizes the crucial importance of continuous assessment of the risk-benefit ratio in the
use of drugs, improvement of pharmacovigilance.systems, implementation of personalized
medicine approaches and education of paﬁents on the correct use of drugs. This
comprehensive approach serves to maximize the effectiveness of drugs and minimize their
risks, thereby improving the health and quality of life of patients.
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