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Abstract: The study aims to analyse new methods in the treatment and diagnosis of  cancer, as the prevalence of  cancer has 
been growing rapidly over the past 10 years. This study examined and investigated the implementation of  novel approaches 
in molecular diagnostics, precision medicine (focusing on the genetic and molecular characteristics of  cancer), immunotherapy 
(including immune checkpoint inhibitors), radiation therapy (such as intensity-modulated radiation therapy, CyberKnife, 
brachytherapy, and proton therapy), nanotechnology, tissue engineering, and the application of  artificial intelligence. According 
to the results of  the study, it is worth noting that the use of  these diagnostic and treatment methods has significant potential 
in the field of  oncology. For example, molecular diagnostics can detect mutations in the cancer process and optimise 
treatment. Kosovo is actively considering the use of  molecular biomarkers to inhibit cell growth, and Albania has introduced 
a new molecular classification that helps to predict the occurrence of  complications. Genetic research in Kyrgyz Republic is 
studying the impact on the immune system of  the tumour, apoptosis and treatment prognosis. Albania is also making parallels 
in the immune system of  pregnancy and endometrial cancer to predict abnormal pregnancy and find new methods of  cancer 
diagnosis and treatment. The problem of  this study is the lack of  empirical, clinical research and testing, and the toxicity of  
some diagnostic and treatment methods. Further research should focus on developing new methods of  cancer treatment and 
diagnosis, as well as optimising and improving existing methods through empirical and clinical trials.
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Introduction

The prevalence of  cancer in the world has been 
growing rapidly over the past 10 years. According to 
the World Health Organization (2024), 20 million 
new cases of  cancer and 9.7 million cancer-related 
deaths were registered worldwide in 2022. Many 
researchers study this problem by analysing existing 
data and conducting experimental studies in the 
field of  innovative methods related to cancer. The 
detection rate of  cancer has been steadily increasing 
over the past decade. Lung cancer is the most 
common cancer worldwide, accounting for 12.4% of  
all newly diagnosed cases, and it is also the leading 
cause of  cancer-related deaths, contributing to 18.7% 
of  all cancer fatalities. Breast cancer follows closely 
as the second most common cancer, making up 
11.6% of  new cases (World Health Organization, 
2024). These statistics underscore the relevance 
and urgency of  the present study, highlighting 
the importance of  identifying new methods for 
diagnosing and treating the most prevalent and 
deadly forms of  cancer.

Chamberlin et al. (2024) faced the problem of  
limited access to mammography and ultrasound 
in breast cancer screening, and in preparation 
for surgery, the use of  mammography leads to 
inaccuracies on the operating table due to different 
positions of  the patient during the examination and 
surgery. In this regard, researchers have developed a 
new method of  diagnosis and treatment that includes 
magnetic resonance imaging (MRI) lying on the back to 
more accurately determine the location of  the tumour 
in the breast, which preserves healthy tissue and avoid 
radical mastectomy. Shala et al. (2023) studied the 
treatment of  brain tumours in paediatrics and found 
that the methods include surgery, chemotherapy and 
radiotherapy, but these methods still lead to severe 
side effects, poor prognosis, and low survival rates. In 
this regard, an innovative method of  treatment with 
the use of  herbal preparations was considered. Such 
a drug is quercetin, which affects tumour cells and 
metastases, in the form of  apoptosis and autophagy. 
Apoptosis or “programmed cell death” is a process 
that occurs under the control of  certain molecules, 
the correct functioning of  which has a positive effect 
on the development of  the tumour, in the form of  
its reduction. Furthermore, this study found that 
quercetin affects cell proliferation by reducing the vital 
functions of  tumour cells, which leads to a decrease in 
migration and invasion.

Given the high prevalence of  gastric cancer, Bilyalov 
et al. (2023) studied the relationship between 
heredity and gastric cancer detection. The study was 
conducted with 113 patients who were diagnosed 

for the first time, and the analysis was based on 
the identification of  mutated genes responsible for 
the onset of  gastric cancer in the next generation. 
Among the results, it is worth highlighting that 
6.2% of  patients had a pathological or potentially 
pathological genetic set, 3.5% of  patients had 
heterozygous variants of  the genetic set in the form 
of  pathogenic/possibly pathogenic genes, and 2.7% 
of  patients had heterozygous mutations in autosomal 
recessive inheritance. Thus, this study found that the 
prevalence of  genetic inheritance of  gastric cancer is 
high and corresponds to global statistics (Assumpção 
et al., 2020). Furthermore, due to the increase in the 
detection and mortality rate from lung cancer, Khan et 
al. (2023) reviewed the use of  exosomal nanovesicles 
in the diagnosis and treatment of  this disease. 
The progression of  lung cancer depends on the 
coordination of  cancer cells and immune cells in the 
microenvironment of  the cancer process. Exosomes 
are membrane vesicles that are released under the 
influence of  various processes and cells for cell-cell 
interaction in normal and pathological conditions, 
however, tumour cell exosomes have an individual 
composition of  molecules that determines the 
nature of  the tumour and also contain neoantigens, 
ribonucleic acid (RNA), deoxyribonucleic acid (DNA) 
and proteins. Tumour exosomes can also control the 
suppression and stimulation of  the immune response, 
which leads to an impact on acquired and innate 
immune factors. In addition, they are involved in 
signal transduction, tumour and metastasis growth, 
angiogenesis and epithelial-mesenchymal transition. 
This study showed that exosomes can be used as 
biomarkers in lung cancer immunotherapy, helping to 
suppress the tumour’s immune response, and thereby 
reducing tumour growth. However, the lack of  data 
and research in this area slows down the process of  
studying the topic.

Dell’Acqua et al. (2020) conducted an empirical 
study on the use of  intensity-modulated radiation 
therapy (IMRT) in the treatment of  anal cancer. 
During the year, 84 patients with squamous cell 
carcinoma who received IMRT were monitored. The 
study analysis addressed acute and early toxicity, 
time and intervals in treatment, life expectancy 
without colostomy removal and tumour response to 
the therapy used. The results of  this study showed 
that the tumour response to treatment was positive 
with insignificant acute toxicity and justifies the use 
of  IMRT as a standard of  care for patients with anal 
cancer. Minervini et al. (2023) addressed the use of  
microRNAs as markers in the diagnosis of  oral cancer 
at early stages. Previous studies have shown that 
microRNAs are significant biomarkers that help to 
detect smoking-related cancers at an early stage.
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This study offers a unique contribution to the field 
of  oncology by integrating a range of  innovative 
diagnostic and treatment methods, including molecular 
diagnostics, precision medicine, immunotherapy, 
advanced radiation therapies, nanotechnology, tissue 
engineering, and artificial intelligence (AI). Unlike 
previous studies focusing on single approaches, this 
research highlights the synergy of  these technologies 
to improve early cancer detection, personalized 
treatment, and patient outcomes. The study’s novelty 
lies in its comprehensive application of  genetic and 
molecular features for tailored therapies, with a focus 
on real-world settings in Kosovo, Albania, and the 
Kyrgyz Republic.

The study aims to explore innovative diagnostic and 
treatment methods for the early detection, effective 
treatment, and prevention of  cancer, with a specific 
focus on improving patient outcomes, including 
survival rates and quality of  life. The research seeks 
to assess how these advanced methods can enhance 
cancer care and contribute to better long-term health 
outcomes for patients.

Material and Methods

The scope of  the study is defined by a focus on the 
most common and deadly cancers, such as stomach 
cancer, lung cancer, breast cancer, colorectal cancer, 
and endometrial cancer. The study pays special 
attention to patients with genetic predispositions to 
these cancers, as well as the application of  innovative 
diagnostic and treatment methods in the context 
of  different socioeconomic groups, in particular in 
developing countries such as Kyrgyzstan, Albania and 
Kosovo.

The main method of  this theoretical research was 
a literature search in evidence-based databases and 
search engines such as PubMed, ScienceDirect, Scopus, 
and Google Scholar. The literature, in the form of  
empirical, theoretical, case studies and clinical cases, 
was selected for the period from 2020 to 2024. The 
following keywords were used to search for published 
studies: oncological diseases, cancer, diagnostics of  
malignant neoplasm, molecular diagnostics of  cancer, 
genetic diagnostics of  cancer, treatment of  cancer, 
cancer immunotherapy, modulated radiation therapy 
of  cancer, proton therapy of  malignant process, 
brachytherapy of  cancer, CyberKnife in the diagnosis 
and treatment of  cancer, nanotechnology in the 
treatment of  cancer, tissue engineering in the diagnosis 
and treatment of  cancer AI in the diagnosis and 
treatment of  cancer, Kyrgyz Republic, Albania, Kosovo. 
The literature search was conducted according to 
the selection criteria: relevance to the research topic, 

free access to reading, data published no later than 
2020, and publications in English or Russian. The study 
selected 63 articles; however, if  an article did not 
correspond to the topic, had unspecified data, was 
not published in English or Russian, or was not freely 
available, it was excluded from the lists for study. Upon 
completion of  the selection, the list of  references was 
narrowed down to 31 studies. This study examines 
innovative methods of  cancer diagnosis and treatment 
in Kyrgyz Republic, Albania and Kosovo.

The study analyses the use of  magnetic resonance 
imaging, immunotherapy, the study of  genetic aspects 
of  the immune system in the oncological process, 
and the use of  passive radio wave radiometry in 
combination with AI in the diagnosis of  breast 
cancer in Kyrgyz Republic. In addition, data on the 
introduction of  genetic testing for hereditary gastric 
cancer, the use of  immunotherapy for lung cancer, 
the use of  molecular biomarkers for the treatment 
and diagnosis of  cancer, and the ability of  molecular 
diagnostics to detect malignant tumours in Kosovo 
were systematised. The use of  intensity-modulated 
radiotherapy for the treatment of  anal cancer, the 
identification of  microRNAs for the early diagnosis 
of  oral cancer, a comparative analysis of  the immune 
system in pregnancy and endometrial cancer, and 
the introduction of  a molecular classification for 
endometrial cancer in Albania were analysed.

The application of  molecular diagnostics in the form 
of  the ability to describe anatomical characteristics 
and determine the exact size, quantitative data, and 
composition at the cellular and molecular level is 
studied in detail. The use of  liquid biopsies in genetic 
diagnostics, the use of  combined immune systems, and 
the influence of  inflammatory processes and cytokines 
in the treatment and diagnosis of  cancer are reviewed 
and investigated. The comparison method was used to 
study intensity-modulated radiation therapy, magnetic 
resonance, proton, stereotactic, adapted radiation 
therapy, and the CyberKnife robotic radiation delivery 
system. Innovations in the use of  nano/micromotors 
and magnetic nanoparticles for drug delivery and 
tumour destruction in the field of  nanotechnology are 
considered. AI-assisted diagnostics were evaluated to 
speed up diagnostic processes (identifying mutations, 
the origin of  tumours, adjusting the technical 
characteristics of  diagnostic devices) and optimise 
treatment according to individual patient data.

Results and Discussion

The development of  molecular diagnostics is 
improving the ability to detect cancer at an early stage 
and identify individual mutations, which helps to select 



Goxharaj A.; Salihu K.; Zhylkichieva C.; Matkeeva A.; Turdumatova M.

66) Prague Medical Report / Vol. 126 (2025) No. 2, p. 63–74

the most effective treatment. The system for assessing 
tumour response to therapy may not accurately assess 
the effect of  drugs due to poor tumour volume ratio, 
necrotic changes or tumour shrinkage, which may lead 
to a delay in detecting the effect. Molecular imaging 
can characterise a tumour not only anatomically, but 
also visualise its exact size, and quantitative data, and 
analyse it at the molecular, cellular, and subcellular 
levels. In addition, this method can be used to assess 
the response to treatment and clinical outcomes 
(Bai et al., 2023).

Molecular imaging is a method that visually outlines, 
characterises and measures the processes occurring 
in a tumour at the cellular and molecular level without 
resorting to invasive diagnostic methods. This method 
differs from the others in that it demonstrates the 
physiological process of  molecules in a particular 
tissue or organ. Nuclear imaging is a type of  molecular 
imaging used with radiotracers to assess the volume, 
number and biological appearance of  a tumour. 
The advantages of  this imaging method include 
high sensitivity and quantitative characteristics. For 
example, nuclear imaging and computed tomography, 
which can combine the anatomical structure and 
functioning of  a tumour, can help correct cancer 
processes in the body more accurately. Photoacoustic 
imaging is one of  the newer molecular imaging 
methods that generates an ultrasound signal based on 
photoacoustic action. When the laser pulses hit the 
tissue, they are partially absorbed and transformed 
into heat, which then creates an ultrasound signal 
and, consequently, an image. The method is highly 
accurate, making it clinically important for cancer 
diagnosis (Bai et al., 2023). Figure 1 shows the areas of  

application for molecular imaging. At the cellular level, 
probes bind to cell surface receptors, the nucleus, and 
targets in the cytoplasm. After the molecular probes 
are introduced into a living organism, the tumour 
response to therapy is assessed.

It is also worth noting a study on molecular imaging 
in gastric cancer. Scientists have studied the leucine-
rich G-protein contained in the repeat receptor 5 and 
determined that it can be a marker of  stem cells in 
gastric cancer. They also created a peptide probe that 
was used for molecular imaging of  gastric cancer and 
found that the probe could be used to diagnose not 
only cancer but also metastases in the peritoneal zone 
(Kwak et al., 2021).

Histopathological factors and clinical presentation 
are the most common methods for determining the 
risks for the further management of  a cancer patient. 
However, patients with stage II colorectal cancer 
need to optimise their treatment regimens, and in 
patients with stage III, the need for chemotherapy 
should be assessed to avoid unnecessary toxicity. In 
this regard, new genetic and epigenetic biomarkers 
were developed to help assess and plan the 
necessary therapy. New types of  biopsy are also 
being developed, such as liquid biopsies, which are 
characterised by minimal intervention in the body and 
are based on the collection of  blood or other human 
biological fluids and analysis of  components derived 
from the cancerous tumour. However, there are some 
problems with this method, such as the small number 
of  circulating cells, molecules or tumour DNA in the 
biological fluids. This way, a liquid biopsy will help 
analyse the tumour information in real-time, which 
will help to optimise treatment individually for each 

Figure 1: Areas of  application 
for molecular imaging. Source: 
Bai et al. (2023).
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patient. Epigenetic biomarkers, which include DNA, 
microRNAs, lncRNAs and circRNAs, have been widely 
studied in oncology. Some of  them have begun to 
be used in practice, such as a mutation in the proto-
oncogene (KRAS), which is the only marker with the 
most proven effectiveness (Figure 2). However, the 
study of  this topic is slowing down due to different 
types of  samples, small sample size, selection of  
schemes with low efficiency and other reasons 
(Luo et al., 2021).

The development of  immunotherapy in the field 
of  oncology helps increase the body’s immune 
response to tumours, which leads to an improvement 
in prognosis, outcomes, quality and duration of  life. 
The use of  immune cells to treat cancer is gaining 
momentum in this area. Combination therapies based 
on immune checkpoints, such as nivolumab and 
ipilimumab, have been used as first-line therapy for 
metastatic melanoma, with a nearly 60% improvement 
in progression-free survival rates of  approximately 
1 year. Furthermore, combinations of  immune 
checkpoints with chemotherapy, antiangiogenics and 
other treatments were addressed (Yap et al., 2021). 
New small molecule agonists TLR7/8 can induce 
cytokines aimed at eliminating the inflammatory 
process, which contributes to increased cellular 
cytotoxicity. This method of  treatment with small 
molecule agonists can increase the body’s resistance 
to tumours, due to the effectiveness of  monoclonal 
antibodies and the use of  combining immunotherapy 
with other methods. In addition, the potential impact 
of  inflammation and cytokines as markers for lung 
cancer in patients treated with immune checkpoint 
therapy, as well as their response to this treatment and 
prognosis, has been studied (Craig et al., 2024).

Radiotherapy has become more commonly used 
in the treatment of  liver cancer, due to the good 
results achieved in this area. Radiation therapy 
includes optimised image guidance, treatment planning 
using precise methods, and motion control. These 
methods include intensity-modulated radiation therapy, 

magnetic resonance radiation therapy, proton radiation 
therapy, and stereotactic radiation therapy. Proton 
radiotherapy is based on reduced radiation exposure 
to normal tissues surrounding the tumour, which 
increases the dose to the tumour. Magnetic resonance 
radiotherapy delineates soft tissues more clearly than 
computed tomography.

In the regions of  Kyrgyzstan, Albania and Kosovo, 
different methods of  radiation therapy are used, each 
with its own characteristics and advantages. IMRT 
allows for more precise delivery of  radiation to the 
tumour, reducing damage to surrounding healthy tissue 
due to the ability to control the shape and dose of  
the beam. This method is very effective in treating 
tumours in complex anatomical areas such as the 
head and neck, but has certain disadvantages, such 
as higher requirements for technical equipment and 
long treatment times. In Albania and Kosovo, IMRT is 
actively used to treat various types of  cancer, such as 
prostate and breast cancer, but the limited availability 
of  high-quality equipment may limit its use in some 
regions.

Proton therapy is the next stage in the development 
of  radiation therapy, which reduces the dose of  
radiation to healthy tissues by using protons instead 
of  X-rays. This method is especially useful in treating 
pediatric tumours and tumours located near important 
organs such as the brain or eyes. Proton therapy can 
also be used in the treatment of  severe head and 
neck cancer, but it is expensive and technologically 
demanding, which limits its use in countries with 
limited access to appropriate equipment, such as 
Kyrgyzstan.

Stereotactic radiation therapy is another innovative 
technique that uses highly precise targeting of  the 
tumour with multiple high doses of  radiation, which 
allows for shorter treatment times and high efficacy 
in limited tumour areas. This method is particularly 
suitable for treating small tumours, such as those in 
the lung or liver, and is highly accurate when combined 
with computer and imaging technologies. However, 
its application requires expensive equipment and 
specialized knowledge, which limits its use in countries 
with low levels of  medical funding, such as Kyrgyzstan.

As for AI tools in the diagnosis and treatment of  
oncology, their effectiveness varies in different regions 
depending on the level of  technological equipment 
and data availability. In countries with advanced 
medical systems, such as Albania and Kosovo, AI is 
actively used for early cancer detection through the 
analysis of  images such as mammograms, MRI, and 
computed tomography (CT) scans. AI can significantly 
improve diagnostic accuracy, reducing errors and 
improving early detection of  tumours, which is critical 
for effective treatment. In Kosovo, for example, AI is 

Figure 2: Types of  epigenetic biomarkers. Source: Luo et al. (2021).
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also being used for personalized treatment planning, 
helping to develop optimal treatment regimens for 
each patient based on their genetic data.

In Kyrgyzstan, where medical technologies often 
have limited access, the use of  AI in oncology is 
still in its infancy. However, in the future, with the 
development of  technology and access to training 
programs, AI can become an important tool to 
support medical staff in diagnosing, planning treatment, 
and optimizing therapeutic processes, especially for 
early cancer detection, which is especially important in 
a country with limited resources for examinations.

Furthermore, in combination with online adaptive 
therapy, this method overcomes the problem of  
uncontrolled patient movements and reduces radiation 
doses to normal surrounding tissues (Zaki et al., 
2023). In addition, adapted radiotherapy is used in 
oncology. Thus, the use of  narrower fields significantly 
reduced the radiation dose by almost 60%. In this 
case, the doses directed to the tumour went beyond 
it to a lesser extent, which reduced the risks to the 
surrounding tissues (Nenoff et al., 2019). The use of  
CyberKnife, which is a robotic system for delivering 
radiation to the cancerous tumour zone, along 
with stereotactic image-guided radiation therapy, 
contributes to more accurate delivery of  radiation 
doses to the required tumour zone. The use of  
such complex treatment improves target coverage, 
reduces risks to surrounding tissues, and improves the 
prognosis of  the disease. In addition, CyberKnife has 
an advantage over brachytherapy, as patients complain 
of  severe discomfort and have high risks associated 
with damage to other organs around the tumour 
(Gao et al., 2022; Posolenyk, 2024).

Nano/micromotors are created microscopic 
robots that convert energy into motion. In the field 
of  oncology, such micro-robots can be used for drug 
delivery, tumour destruction or biomarker sensing 
(Figure 3). There are several types of  micromotors: 
chemical, light, magnetic, and ultrasonic. However, 

there are some problems in the study of  this issue, 
which complicates the transition from laboratory 
to clinical trials. Micromotors are quite toxic, have 
harmful by-products, consume large amounts of  toxic 
fuel and can cause an uncontrollable immune response 
from non-degradable components. Therefore, this 
method of  diagnosis and treatment is still under 
development and animal testing, but has great 
potential (Zheng et al., 2024).

One of  the primary concerns is the toxicity 
associated with these micromotors. Many of  the 
materials used in their construction can be harmful, 
either due to their by-products or their degradation 
into toxic components. The fuel sources that power 
these micromotors can also be toxic, and the 
non-degradable components of  these robots may 
trigger an uncontrolled immune response, further 
complicating their clinical use. Recent research is 
addressing these issues by focusing on reducing 
the toxicity of  nano/micromotors. One avenue of  
improvement is the development of  biocompatible 
materials that can minimize harmful interactions with 
the body. Chehelgerdi et al. (2023) highlight the 
importance of  using biocompatible and biodegradable 
materials in the design of  these micromotors. By 
employing such materials, the risk of  an adverse 
immune response can be minimized, and the potential 
for the body to safely break down these robots after 
their use increases.

Research into the use of  non-toxic fuels is being 
explored. Traditional fuels for nano/micromotors 
often involve chemical reactions that can produce 
harmful by-products, but alternative, safer fuels are 
being developed to mitigate these risks. Using non-
toxic or minimally toxic fuels can significantly reduce 
the harmful effects associated with the operation of  
these micromotors, making them more suitable for 
clinical applications. Despite these advancements, 
the clinical implementation of  nano/micromotors in 
oncology is still in the experimental phase. Most of  the 
research is being conducted through animal testing, 
and many hurdles remain before these technologies 
can be safely used in humans. The progress in reducing 
toxicity and improving biocompatibility, as discussed 
by Chehelgerdi et al. (2023), provides a promising 
outlook for the future of  nano/micromotors in cancer 
treatment. These innovations have the potential to 
revolutionize targeted therapy, offering a more precise, 
efficient, and less toxic treatment option for cancer 
patients.

Magnetic nanoparticles have garnered significant 
attention in the field of  oncology due to their potential 
for targeted drug delivery and diagnostic applications. 
These nanoparticles are highly accessible and can 
be synthesized through various methods, including 

Figure 3: Micromotors used in oncology. Source: Zheng et al. 
(2024).
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thermal decomposition, polynomial synthesis, and 
hydrothermal synthesis. Magnetic nanoparticles 
offer several advantages, such as their ability to be 
controlled externally using magnetic fields, which 
makes them highly suitable for precise drug delivery 
to tumour sites and for enhancing diagnostic imaging. 
Liu et al. (2024), have highlighted the promising role 
of  magnetic nanoparticles in improving the efficacy of  
anticancer treatments. Specifically, they have focused 
on their use in the delivery of  autophagy-modulating 
compounds derived from Traditional Chinese 
Medicine. Autophagy, a process by which cells recycle 
damaged components, has been identified as a 
potential therapeutic target in cancer, as modulating 
this pathway can help induce cancer cell death and 
improve the effectiveness of  anticancer treatments. 
Magnetic nanoparticles, when loaded with autophagy-
modulating compounds, can be directed precisely to 
cancer cells, enhancing the localized effects of  these 
compounds while minimizing off-target effects.

Authors provide insights into how magnetic 
nanoparticles can be designed to enhance the delivery 
of  these compounds, ensuring that they reach the 
tumour site efficiently. The ability to control the 
nanoparticles using external magnetic fields allows 
for the fine-tuning of  drug release, ensuring a 
more controlled and sustained therapeutic effect. 
This precision in targeting not only improves the 
effectiveness of  the treatment but also reduces 
systemic toxicity, a significant challenge in traditional 
chemotherapy.

Challenges still remain in optimizing the use of  
magnetic nanoparticles for clinical applications. Issues 
such as biocompatibility, potential toxicity, and the 
stability of  the nanoparticles within the body need 
to be addressed. Liu et al. (2024) emphasize the 
importance of  using biocompatible materials for the 
synthesis of  these nanoparticles, which can reduce the 
risk of  adverse immune reactions. The development 
of  more efficient synthesis methods that can scale 
up production while maintaining the nanoparticles’ 
functionality is crucial for their future clinical use.

Developments in the field of  tissue engineering make 
it possible to create artificial tissues and organs that 
can replace damaged tissue after cancer treatment. 
For example, using bone cancer as an example, 
tissue engineering methods are being developed to 
find biocompatible, tissue-specific and functional 
materials that will help restore bone and have an anti-
cancer effect at the same time. Fourth-generation 
biomaterials have the properties of  smart biomaterials, 
which have anti-infective and anti-tumour functions, 
which release active molecules and activate pathways 
necessary for fighting in the tumour microenvironment 
(Alromi et al., 2021; Ambrosio et al., 2021).

The use of  nanomaterials, such as those described 
by Egwu et al. (2024), allows for better control over 
the drug release process and reduces the risk of  
harmful by-products. Nanomaterials can be designed 
to be biocompatible, biodegradable, and non-toxic, 
which significantly mitigates the risks of  an immune 
response or tissue damage. These materials are 
often engineered to degrade in the body without 
releasing harmful substances, making them more 
suitable for clinical applications. Researchers are 
working on strategies to design these biomaterials 
with specific surface modifications that enable them 
to avoid immune system detection, thus reducing 
the likelihood of  an immune response. This can be 
achieved through the use of  hydrophilic coatings or 
by incorporating molecules that promote immune 
tolerance, further enhancing the safety profile of  
these materials.

As Egwu et al. (2024) discuss, the future of  
nanomaterials in drug delivery lies in their ability to 
combine effectiveness with minimal toxicity, allowing 
for a more targeted approach to treatment with 
fewer side effects. The ongoing advancements in 
fourth-generation biomaterials and nanomaterial-based 
drug delivery systems are set to play a crucial role in 
cancer therapy. By minimizing toxicity and providing 
controlled, localized delivery of  therapeutic agents, 
these innovations hold the potential to significantly 
improve outcomes for cancer patients, particularly 
in the areas of  tissue regeneration and tumour 
management.

In the clinical settings of  Kyrgyzstan, Albania, and 
Kosovo, innovative cancer diagnostic and treatment 
methods have been increasingly integrated to enhance 
patient care. In Kyrgyzstan, for example, the use 
of  passive microwave radiometry combined with 
AI has shown promise in diagnosing breast cancer. 
This approach, when combined with mammography 
and ultrasound, has improved the ability to identify 
pathological changes at early stages, thus enabling 
better prediction and prevention of  malignancy. 
Additionally, AI assists in analysing microRNA 
biomarkers, contributing to the identification of  
conditions that could potentially develop into cancer.

In Albania, there is a significant focus on molecular 
diagnostics, especially in the area of  endometrial 
cancer. The introduction of  molecular classification 
systems has helped improve the selection of  patients 
for specific treatments, enhancing both prognosis 
and treatment efficiency. Research into the immune 
system’s response during pregnancy and its similarities 
with endometrial cancer has also paved the way 
for new therapeutic insights. Furthermore, the 
identification of  microRNAs for early oral cancer 
detection is helping clinicians in Albania adopt more 
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proactive screening methods, ensuring that cancer is 
caught at a more treatable stage.

Kosovo has seen the implementation of  genetic 
testing for hereditary gastric cancer, which has allowed 
for more accurate risk assessments and tailored 
treatment plans. The use of  immunotherapy for lung 
cancer, particularly with immune checkpoint inhibitors, 
has improved survival rates, and molecular biomarkers 
are increasingly used to guide diagnosis and treatment. 
The ability of  molecular diagnostics to detect 
malignant tumours early in their development has 
significantly improved, providing clinicians with valuable 
tools to personalize cancer treatments and monitor 
therapy responses more effectively. These innovations 
have enabled oncologists in Kyrgyzstan, Albania, and 
Kosovo to move toward more personalized, precise 
treatment approaches, improving early detection, 
enhancing treatment outcomes, and reducing 
unnecessary toxicities. These advancements are 
making a critical difference in patient care by providing 
more effective, less invasive options for diagnosing and 
treating cancer.

Over the past ten years, the application of  AI in 
the field of  oncology has achieved great results. With 
the help of  training and the availability of  extensive 
information in the field of  medical research, as well 
as unlimited possibilities in computing, AI has great 
potential in the diagnosis and treatment of  cancer 
in patients. This method makes it possible to detect 
oncology more accurately at an early stage, determine 
the classification, and molecular structure of  the 
tumour, prognosis of  the disease and treatment, create 
individual treatment regimens, as well as automate 
the process of  radiation therapy and be involved 
in the invention of  new drugs (Chen et al., 2021). 
AI can be used to analyse histopathological data, as 
well as CT, MRI, mammography, or photographs 
of  suspicious lesions. The genetic profile data can 
be used to determine the classification of  tumours 
more accurately and quickly using AI. In addition, 
the detection of  cancer mutations and the origin of  
tumour cells using liquid biopsy is also possible with 
proper training and settings of  AI. Characterisation of  
the microenvironment of  cancer formation, formation 
of  design, and physicochemical properties of  drugs is 
also possible using this method (Bhinder et al., 2021; 
Soyka et al., 2024).

Temaj et al. (2024) conducted a study, which 
examines changes in genetic information and their 
impact on the cancer process. When a mutation 
occurs in a gene responsible for creating a protein, 
it can lead to cells malfunctioning and turning into 
cancerous cells. Up-frameshift-1 (UPF1) has protective 
functions that help remove incorrect proteins from 
cells and prevent their accumulation. In addition, 

lncRNAs also affect the way cells divide and grow. In 
this regard, UPF1 can be a biomarker for the diagnosis 
and treatment of  cancer, and the combination of  
UPF1 and lncRNA can affect cell growth processes 
and provide prognoses in this area. As for immune 
checkpoint inhibitors, they are one of  the main 
methods of  cancer treatment, both mono- and 
complex therapy. However, the problem with this 
method is that the effect is achieved in only one-third 
of  all patients. Thus, the effectiveness of  this method 
is influenced by individual cancer cell data, levels of  
immune checkpoint ligands, and the extracellular 
matrix, which is a crucial link. A study by Fejza et al. 
(2023) confirmed that optimisation of  the extracellular 
matrix has an important interaction with the immune 
system of  different tumour types. Many molecules 
derived from the extracellular matrix are used as a 
marker that can detect tumours and have a positive 
effect on treatment.

The use of  immunotherapy in paediatric oncology 
is successful, as the survival rate for children is about 
80–90%. Optimisation of  supportive care and the 
use of  therapy based on the genetic characteristics of  
tumour cells are important factors in this area. Among 
the improvements and innovations, it is worth noting 
the classification of  certain subgroups based on genetic 
data in the form of  aneuploidy or translocation, as 
well as their interaction and response to treatment. 
One of  the problems that arise during treatment is 
the occurrence of  toxicity with negative outcomes. 
Therefore, the use of  immunotherapy has promising 
possibilities in cases of  high risk, relapse and certain 
genetic changes. Signalling pathways can be targeted 
to slow down or stop small molecules by monoclonal 
antibodies that can recognise cell surface antigens. 
Inotuzumab ozogamicin, used in immunotherapy, can 
interact with leukaemia cells and release a toxin that 
leads to the destruction of  the pathological cell, while 
blinatumumab activates T cells that have a genetic 
programme capable of  detecting leukaemia cells. 
However, this area of  oncology still requires additional 
study and research (Graiqevci-Uka et al., 2023).

Scientists in Albania Bruno et al. (2024) and 
Gupta et al. (2024) conducted a review to improve 
classifications and determine the risk of  complications 
of  endometrial cancer. The existing characteristics of  
risk predictors are not able to predict the response 
to treatment and the occurrence of  relapse in the 
future. Biomolecular classification can help improve 
the system of  selecting patients for a particular type 
of  treatment, and it also improves the likelihood of  
complications in women with endometrial cancer. 
Among the disadvantages of  this method, it is 
worth noting the unclear differences in the case of  
relapse, so in the future, efforts should be directed 
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at optimising the classification and using it in complex 
diagnostics. Zub et al. (2022) and Betti et al. (2023) 
studied the immune system of  endometrial cancer 
by comparing it to pregnancy. As such, the immune 
systems of  pregnancy and endometrial cancer are 
similar, however, those factors that have a positive 
effect on pregnancy can have a negative impact on 
the oncological process of  the uterus. For example, 
studying the immune response during pregnancy 
complications can help determine the immune system 
response to cancer. The availability of  existing research 
and machine learning can improve oncology research. 
These data can be used both for the management of  
complicated pregnancies and for the diagnosis and 
treatment of  endometrial cancer.

A group of  scientists from Kyrgyz Republic Fisher 
et al. (2023) conducted a study on the use of  passive 
microwave radiometry for the diagnosis of  breast 
cancer, and in the future, to identify microRNAs of  
this disease. As such, a study found that the combined 
use of  mammography, ultrasound, passive microwave 
radiometry, and AI microRNAs can identify conditions 
and pathological changes in the body that may turn 
into cancer in the future. The use of  these methods 
as mono-diagnostics shows only a low probability 
of  cancer in a patient, while the combination of  all 
methods determines reliable signs of  the oncological 
process. This method identifies patients at risk 
of  malignant disease and prevents precancerous 
conditions. In addition, a study by Hussain et al. (2024) 
on circular RNAs and KRAS found that circRNAs 
are a type of  RNA that plays a significant role in the 
control of  certain processes in cancer. Other types 
of  RNA have also been studied that have an impact 
on the functioning and signalling pathway of  the 
KRAS gene in cancerous tumours and can increase 
the activity of  the KRAS pathway, thereby enhancing 
the growth and spread of  cancer cells. Therefore, 
circular RNAs may influence the tumour’s immune 
response to treatment, apoptosis programming, and 
drug sensitivity. This makes this method important in 
the diagnosis and treatment of  cancer. However, there 
are also problems in this area: the complexity of  KRAS 
gene mutations and the lack of  research to clearly 
understand the processes.

Statistics and innovation perspectives

Begolli et al. (2023) studied molecular diagnostics 
and immunochemical tools, gene expression 
microarrays, immunoassays and immunostaining, 
and reviewed new trends in diagnostics and future 
applications of  carbohydrate sulfotransferases. The 
latter accelerates the synthesis of  proteoglycans, 

which are responsible for physical contact and signal 
transmission between neighbouring cells in normal 
and pathological conditions. The study found that 
carbohydrate sulfotransferases are used in most 
cases in the diagnosis of  inflammatory conditions, 
cancer and connective tissue diseases. Low activity 
was detected in congenital connective tissue diseases, 
but an increased response was found in oncological 
processes. Mutation of  the gene for carbohydrate 
sulfotransferase 3 causes bone dysplasia and multiple 
joint dislocations inherited by autosomal recessive 
type, on the other hand, increased activity of  
carbohydrate sulfotransferases 11, 12 and 15 is an 
unfavourable prognostic factor in ovarian cancer, 
glioblastoma and pancreatic malignancy. In addition, 
hyperactivity of  carbohydrate sulfotransferases 
11 and 15 in vascular smooth muscle cells has been 
associated with severe lung conditions in patients with 
COVID-19. This progress in molecular diagnostics 
is similar to the present study and confirms the 
importance of  studying issues in this area.

In addition, Sadeghnejad Barkousaraie et al. (2020) 
addressed deep neural network training to improve 
beam orientation in prostate cancer using intensity-
modulated radiation therapy. Manual or protocol 
selection of  beam orientation is quite time-consuming 
and can produce incorrect results. Many algorithms 
were developed to improve the choice of  beam 
orientation due to its impact on treatment outcome, 
but these calculations are quite slow. In the course of  
the study, a new method for fast beam orientation 
selection using deep neural network training was 
proposed, which can quickly produce a plan using 
state-of-the-art column generation. The innovation 
proposed by the researchers is based on the structure 
of  training, observation control, the structure of  
the neural network training process, and the ability 
to learn from anatomical features to plan the 
required beam orientations without using dosimetric 
information from the candidate beams. AI studies 
the possibility of  simulating column generation and 
selects the beam orientation by accurately calculating 
the beam suitability. This study involved 70 patients 
with prostate cancer who were divided into 3 groups: 
50 patients for neural network training, 7 patients 
for validation, and 13 patients for testing – for model 
formation and testing. Six contours were created 
for each patient: the planned target volume, body, 
bladder, rectum and both femoral heads. Using neural 
networks and supervised column generation, two sets 
of  plans were created for each subgroup in the test 
set. The method took about 1.5 s to create a set of  
5 beam orientations 300 s to calculate the dose-effect 
matrices for the 5 beams, and about 20 s to improve 
the fluence map. However, it took about 15 hours to 
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perform all the final calculations of  the dose-effect 
matrices for all beams. The average dose received by 
the organs ranged from 1 to 6%. The bladder had the 
lowest dose – 1.18%, the rectum – 2.4%, left and right 
femoral heads – 5.8 and 5.5% respectively, and the 
body – 0.1% between the generated treatment plans. 
The study results show that the developed method 
of  fast beam orientation selection based on neural 
network training can calculate the beam orientation 
in a matter of  seconds, which makes it suitable for 
clinical procedures. The training of  neural networks 
is similar to the present study and confirms the 
importance of  introducing innovative methods in the 
field of  oncology to improve treatment prognoses and 
speed up diagnosis.

Alkhathami et al. (2022) studied the issue of  breast 
cancer and serum levels of  lncRNA, which is usually 
abnormal in malignant tumours. This study involved 
100 patients with histologically confirmed breast 
cancer and 100 healthy patients. Blood was drawn 
with serum separation and RNA extraction, followed 
by analysis of  lncRNA expression (androgen receptor 
negatively induced [ANRIL], taurine-regulated 
gene 1 [TUG1], urothelial cancer 1 [UCA1] and 
HIT). Increased expression results were observed 
in patients with breast cancer compared to healthy 
controls. The relative expression of  UCA1 lncRNA 
was significantly increased in patients with rapidly 
developing stages compared to patients at the initial 
stage. In addition, the expression of  TUG1 lncRNA 
in patients with early-stage cancer was higher than in 
patients with advanced cancer, and ANRIL lncRNA 
was upregulated in patients with positive status. 
Furthermore, lncRNA-HIT had the greatest role in 
the potential use as a candidate biomarker in patients 
with breast cancer. The findings of  this study suggest 
that changes in lncRNA expression may be a significant 
biomarker in the prognosis of  cancer. The data from 
the biomarker panel determines the severity and 
progression of  the cancer process. The study also 
contributed to the improvement of  knowledge of  the 
molecular mechanism in the field of  breast cancer. 
Among the limitations of  the study was the analysis 
based on the determination of  lncRNA in serum, 
rather than working with patient tissue. This study has 
similar results and prospects in the study of  the cancer 
process, its diagnosis and treatment.

Conclusion

According to statistics, about 10 million cases of  
cancer are detected worldwide per year, which means 
that every 5 people suffer from cancer. In this regard, 
scientists are striving to study and optimise new 

approaches to the diagnosis and treatment of  cancer. 
In this theoretical study, some promising types of  
cancer diagnosis and treatment were considered.

This study examined the development of  molecular 
diagnostic methods that help identify individual 
mutations, which allows us to select the most effective 
treatment. In Kosovo, research using molecular 
imaging and immune checkpoint inhibitors is being 
actively conducted. Albania is introducing molecular 
values in the classification of  endometrial cancer, 
which helps determine the likelihood of  complications. 
The study also established that precision medicine 
plays an important role: the use of  genetics and 
bioinformatics allows us to tailor treatment individually 
to each patient, considering the genetic and molecular 
characteristics of  the tumour and the patient’s 
response. Kyrgyz Republic is actively researching the 
genetic aspects of  cancer and the impact on their 
immune system, apoptosis and response to treatment. 
In addition, immunotherapy, which includes immune 
checkpoint inhibitors, contributes to a more robust 
resistance to the cancer process, which improves the 
quality and duration of  patients’ lives. In Albania, a 
comparative analysis between the immune systems 
of  endometrial cancer and pregnancy was applied, 
which leads to the potential for the management of  
complicated pregnancies and endometrial cancer.

The present study confirms that the study of  new 
radiotherapy methods includes intensity-modulated 
radiotherapy, CyberKnife, proton and brachytherapy. 
The development of  nanotechnologies using 
microparticles to deliver drugs to tumour cells can 
improve the effect of  treatment and reduce side 
effects, while tissue engineering can create artificial 
tissues and organs to visualise the cancer process or 
restore damaged organs after treatment. In addition, 
research is being carried out using AI, which is used in 
medicine to help predict the risk of  cancer, speed up 
diagnosis, adapt treatment and monitor the results of  
therapy. Limitations in the introduction of  the latest 
methods of  diagnosis and treatment of  cancer are 
the lack of  research, accessibility, information and 
experimental studies in this area.

To implement the latest methods of  cancer diagnosis 
and treatment, it is important for clinicians to use 
molecular diagnostics and molecular imaging. Nuclear 
imaging and photoacoustic imaging allow for accurate 
assessment of  tumours at the molecular level, which 
ensures early detection and monitoring of  treatment 
effectiveness. Liquid biopsies, which allow for real-time 
tumour monitoring with minimal intervention, should 
become the standard of  practice, despite certain 
limitations of  this technique.

It is important to integrate genetic and epigenetic 
biomarkers to individualize treatment, in particular 
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to assess mutations such as mutation in the proto-
oncogene in patients with colorectal cancer. Immune 
therapy, in particular checkpoint inhibitors, is a 
promising area and requires precise selection for each 
patient. Advanced radiotherapy techniques, such as 
proton therapy and intensity-modulated radiation 
therapy, should be implemented to improve treatment 
accuracy and reduce damage to healthy tissue. The use 
of  artificial intelligence to analyse medical images and 
predict responses to therapy can optimize diagnostic 
and treatment processes.

References

Alkhathami, A. G., Hadi, A., Alfaifi, M., Alshahrani, M. Y., Verma, A. K., 

Beg, M. M. A. (2022) Serum-based lncRNA ANRIL, TUG1, UCA1, 

and HIT expressions in breast cancer patients. Dis. Markers 2022, 

9997212.

Alromi, D. A., Madani, S. Y., Seifalian, A. (2021) Emerging application 

of  magnetic nanoparticles for diagnosis and treatment of  cancer. 

Polymers 13(23), 4146.

Ambrosio, L., Raucci, M. G., Vadalà, G., Ambrosio, L., Papalia, R., 

Denaro, V. (2021) Innovative biomaterials for the treatment of  bone 

cancer. Int. J. Mol. Sci. 22(15), 8214.

Assumpção, P., Araújo, T., Khayat, A., Ishak, G., Santos, S., Barra, 

W., Acioli, J. F., Rossi, B., Assumpção, P. (2020) Hereditary 

gastric cancer: Three rules to reduce missed diagnoses. World J. 

Gastroenterol. 26(13), 1382–1393.

Bai, J. W., Qiu, S. Q., Zhang, G. J. (2023) Molecular and functional 

imaging in cancer-targeted therapy: Current applications and future 

directions. Signal Transduct. Target. Ther. 8, 89.

Begolli, G., Marković, I., Knežević, J., Debeljak, Ž. (2023) Carbohydrate 

sulfotransferases: A review of  emerging diagnostic and prognostic 

applications. Biochem. Med. (Zagreb) 33(3), 030503.

Betti, M., Vizza, E., Piccione, E., Pietropolli, A., Chiofalo, B., 

Pallocca, M., Bruno, V. (2023) Towards reproducible research 

in recurrent pregnancy loss immunology: Learning from cancer 

microenvironment deconvolution. Front. Immunol. 14, 1082087.

Bhinder, B., Gilvary, C., Madhukar, N. S., Elemento, O. (2021) Artificial 

intelligence in cancer research and precision medicine. Cancer Discov. 

11(4), 900–915.

Bilyalov, A., Nikolaev, S., Danishevich, A., Khatkov, I., Makhmudov, K., 

Isakova, Z., Bakirov, N., Omurbaev, E., Osipova, A., Ramaldanov, R., 

Shagimardanova, E., Kiyasov, A., Gusev, O., Bodunova, N. (2023) 

The spectrum of  germline nucleotide variants in gastric cancer 

patients in the Kyrgyz Republic. Curr. Issues Mol. Biol. 45(8),  

6383–6394.

Bruno, V., Logoteta, A., Chiofalo, B., Mancini, E., Betti, M., Fabrizi, 

L., Piccione, E., Vizza, E. (2024) It is time to implement molecular 

classification in endometrial cancer. Arch. Gynecol. Obstet. 309, 

745–753.

Chamberlin, M. D., Islami, D. A., Barth, R. J. Jr., Demaci, S. (2024) 

Breast cancer disparities and innovations: A focus on Kosovo. 

Hematol. Oncol. Clin. North Am. 38(1), 199–207.

Chehelgerdi, M., Chehelgerdi, M., Allela, O. Q. B., Pecho, R. D. C., 

Jayasankar, N., Rao, D. P., Thamaraikani, T., Vasanthan, M., Viktor, P., 

Lakshmaiya, N., Saadh, M. J., Amajd, A., Abo-Zaid, M. A., Castillo-

Acobo, R. Y., Ismail, A. H., Amin, A. H., Akhavan-Sigari, R. (2023) 

Progressing nanotechnology to improve targeted cancer treatment: 

Overcoming hurdles in its clinical implementation. Mol. Cancer 

22(1), 169.

Chen, Z. H., Lin, L., Wu, C. F., Li, C. F., Xu, R. H., Sun, Y. (2021) 

Artificial intelligence for assisting cancer diagnosis and treatment 

in the era of  precision medicine. Cancer Commun. (Lond.) 41(11), 

1100–1115.

Craig, A. W., Frieboes, H. B., Videira, P. A. (2024) Advancing cancer 

immunotherapy: From innovative preclinical models to clinical 

insights. Sci. Rep. 14, 1205.

Dell’Acqua, V., Surgo, A., Arculeo, S., Zerella, M. A., Bagnardi, V., 

Frassoni, S., Zampino, M. G., Ravenda, P. S., Rotundo, M. S., 

Kraja, F., Kobiela, J., Spychalski, P., Fodor, C., Gerardi, M. A., 

Cattani, F., Bazani, A., Petz, W., Glynne-Jones, R., Orecchia, R., 

Leonardi, M. C., Jereczek-Fossa, B. A. (2020) Intensity-modulated 

radiotherapy (IMRT) in the treatment of  squamous cell anal canal 

cancer: Acute and early-late toxicity, outcome, and efficacy. Int. J. 

Colorectal Dis. 35, 685–694.

Egwu, C. O., Aloke, C., Onwe, K. T., Umoke, C. I., Nwafor, J., Eyo, 

R. A., Chukwu, J. A., Ufebe, G. O., Ladokun, J., Audu, D. T., Agwu, 

A. O., Obasi, D. C., Okoro, C. O. (2024) Nanomaterials in drug 

delivery: Strengths and opportunities in medicine. Molecules 29(11), 

2584.

Fejza, A., Carobolante, G., Poletto, E., Camicia, L., Schinello, G., 

Di Siena, E., Ricci, G., Mongiat, M., Andreuzzi, E. (2023) The 

entanglement of  extracellular matrix molecules and immune 

checkpoint inhibitors in cancer: A systematic review of  the 

literature. Front. Immunol. 14, 1270981.

Fisher, L., Fisher, O., Chebanov, D., Vesnin, S., Goltsov, A., Turnbull, A., 

Dixon, M., Kudaibergenova, I., Osmonov, B., Karbainov, S., 

Popov, L., Losev, A., Goryanin, I. (2023) Passive microwave 

radiometry and microRNA detection for breast cancer diagnostics. 

Diagnostics (Basel) 13(1), 118.

Gao, J., Xu, B., Lin, Y., Xu, Z., Huang, M., Li, X., Wu, X., Chen, Y. 

(2022) Stereotactic body radiotherapy boost with the CyberKnife 

for locally advanced cervical cancer: Dosimetric analysis and 

potential clinical benefits. Cancers 14(20), 5166.

Graiqevci-Uka, V., Behluli, E., Spahiu, L., Liehr, T., Temaj, G. (2023) 

Targeted treatment and immunotherapy in high-risk and relapsed/

refractory pediatric acute lymphoblastic leukemia. Curr. Pediatr. Rev. 

19(2), 150–156.

Gupta, V., Gupta, R., Aggrawal, R., Chhatre, A. (2024) 

Clinicopathological response and breast conservation in 

locally advanced breast cancer cases treated with neoadjuvant 

chemotherapy. Int. J. Med. Med. Res. 10(2), 16–25.

Hussain, M. S., Moglad, E., Afzal, M., Bansal, P., Kaur, H., Deorari, M., 

Ali, H., Shahwan, M., Hassan Almalki, W., Kazmi, I., Alzarea, S. I., 

Singh, S. K., Dua, K., Gupta, G. (2024) Circular RNAs in the KRAS 

pathway: Emerging players in cancer progression. Pathol. Res. Pract. 

256, 155259.

Khan, N. A., Asim, M., Biswas, K. H., Alansari, A. N., Saman, H., 

Sarwar, M. Z., Osmonaliev, K., Uddin, S. (2023) Exosome 

nanovesicles as potential biomarkers and immune checkpoint 

signaling modulators in lung cancer microenvironment: Recent 

advances and emerging concepts. J. Exp. Clin. Cancer Res.  

42, 221.

Kwak, M. H., Yang, S. M., Yun, S. K., Kim, S., Choi, M. G., Park, J. M. 

(2021) Identification and validation of  LGR5-binding peptide for 

molecular imaging of  gastric cancer. Biochem. Biophys. Res. Commun. 

580, 93–99.



Goxharaj A.; Salihu K.; Zhylkichieva C.; Matkeeva A.; Turdumatova M.

74) Prague Medical Report / Vol. 126 (2025) No. 2, p. 63–74

Liu, Z., Lu, T., Qian, R., Wang, Z., Qi, R., Zhang, Z. (2024) Exploiting 

nanotechnology for drug delivery: Advancing the anti-cancer 

effects of  autophagy-modulating compounds in traditional Chinese 

medicine. Int. J. Nanomedicine 19, 2507–2528.

Luo, X. J., Zhao, Q., Liu, J., Zheng, J. B., Qiu, M. Z., Ju, H. Q., 

Xu, R. H. (2021) Novel genetic and epigenetic biomarkers of  

prognostic and predictive significance in stage II/III colorectal cancer. 

Mol. Ther. 29(2), 587–596.

Minervini, G., Meto, A., Fiorillo, L., Franco, R., di Francesco, F., Cicciù, 

M., Cervino, G. (2023) Salivary microRNAs as innovative biomarkers 

for early diagnosis of  oral diseases: A comparison of  conventional 

cigarette smokers and tobacco heating system 2.2 users. Minerva 

Dent. Oral Sci. 72(5), 247–254.

Nenoff, L., Matter, M., Hedlund Lindmar, J., Weber, D. C., 

Lomax, A. J., Albertini, F. (2019) Daily adaptive proton therapy – 

The key to innovative planning approaches for paranasal cancer 

treatments. Acta Oncol. 58(10), 1423–1428.

Posolenyk, L. (2024) Functional-structural reorganisation of  salivary 

glands in oncological pathology: A mini-review. Bull. Med. Biol. Res. 

6(3), 60–65.

Sadeghnejad Barkousaraie, A., Ogunmolu, O., Jiang, S., Nguyen, 

D. (2020) A fast deep learning approach for beam orientation 

optimization for prostate cancer treated with intensity-modulated 

radiation therapy. Med. Phys. 47(3), 880–897.

Shala, A. L., Arduino, I., Salihu, M. B., Denora, N. (2023) Quercetin 

and its nano-formulations for brain tumor therapy – Current 

developments and future perspectives for paediatric studies. 

Pharmaceutics 15(3), 963.

Soyka, L., Kovalchuk, O., Upatova, I. (2024) Hormonal and other 

methods of  thyroid gland examination: A literature review. Bull. 

Med. Biol. Res. 6(2), 85–92.

Temaj, G., Chichiarelli, S., Telkoparan-Akillilar, P., Saha, S., Nuhii, N., 

Hadziselimovic, R., Saso, L. (2024) Advances in molecular function 

of  UPF1 in cancer. Arch. Biochem. Biophys. 756, 109989.

World Health Organization (2024) Global cancer burden growing, 

amidst mounting need for services. Available at: https://www.who 

.int/ru/news/item/01-02-2024-global-cancer-burden-growing- 

-amidst-mounting-need-for-services

Yap, T. A., Parkes, E. E., Peng, W., Moyers, J. T., Curran, M. A., 

Tawbi, H. A. (2021) Development of  immunotherapy combination 

strategies in cancer. Cancer Discov. 11(6), 1368–1397.

Zaki, P., Chuong, M. D., Schaub, S. K., Lo, S. S., Ibrahim, M., 

Apisarnthanarax, S. (2023) Proton beam therapy and photon-based 

magnetic resonance image-guided radiation therapy: The next 

frontiers of  radiation therapy for hepatocellular carcinoma. Technol. 

Cancer Res. Treat. 22, 15330338231206335.

Zheng, J., Huang, R., Lin, Z., Chen, S., Yuan, K. (2024) Nano/

micromotors for cancer diagnosis and therapy: Innovative designs  

to improve biocompatibility. Pharmaceutics 16(1), 44.

Zub, V., Kotuza, A., Tolstanov, O. (2022) Communication  

of  oncological patients with oncologists: Main problems and 

problem-solving strategies. Int. J. Med. Med. Res. 8(2), 74–82.


