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WELCOME WORD 

Dear colleagues, 

It is my great pleasure to welcome you to the 9th Student Congress of Health Protection  
Sanitas 2026. 

This congress represents an international platform for the exchange of knowledge and 
experiences, bringing together scientists, experts and enthusiasts with the aim of presenting 
the latest research, innovative approaches and practical solutions in the field of public health 
and ecology. In today's world, marked by numerous challenges in public health, 
interdisciplinary collaboration is key to achieving success. During its eight years of 
operation, Sanitas has continuously worked to raise awareness and promote evidence-
based solutions. Your participation contributes to opening new opportunities for professional 
and personal development, fostering innovation and jointly contributing to the improvement 
of our profession and society as a whole. 

I would like to express my special gratitude to all authors whose papers are included in this 
Book of Abstracts  your effort, knowledge and dedication not only enrich this congress, but 
also play an important role in shaping the future of public health. 

On behalf of the organizing and scientific committee, I thank you for your interest and wish 
you a successful, inspiring and productive participation in the 9th Student Congress of 
Health Protection  Sanitas 2026. 

 

 

 

 

 

 

 
Predsjednica organizacijskog odbora  Sanitas 
Rijeka, 9. travnja, 2026. 
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Kombinacija dugog radnog vremena, ekonomskih pritisaka i kulturnih navika radnika stvara 
uvjete u kojima su sanitarni i DDD 

alergije, 
e izmjene korisnika prostora, 

DDD mjere te kontinuirani 
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Sanitary and DDD challenges in the accommodation of foreign workers in Croatia  
Toni Androja1, Martina Bekavac2 1 
1  
2Teaching Institute of Public Health of Split-Dalmatia County, Split, Croatia 
 
 
 
 
The increase in the number of foreign workers in Croatia, particularly in construction, tourism, 
and hospitality, brings economic benefits but also a range of social, health, and organizational 
challenges. Accommodation in overcrowded hostels, small apartments, or improvised facilities 
often fails to meet basic hygiene standards, increasing the risk of infectious disease transmission 

cultural habits creates conditions in which sanitary and pest control (DDD) challenges are 
particularly pronounced. Under such conditions, pest infestations and inadequate hygiene 

-being, and quality of life, while also posing 
a broader public health risk due to potential spread to other accommodations and communities. 
Long-term infestations may lead to chronic health problems, including allergies, respiratory 
conditions, and skin infections. A particular challenge lies in the organization and implementation 
of measures in collective accommodations, where continuity is hindered by the frequent turnover 
of occupants, resulting in insufficiently regular preventive actions. Prevention requires an 
integrated approach that includes improving accommodation conditions, educating workers, 
implementing regular sanitary and pest control measures, and ensuring continuous monitoring 
of facilities. Coordinated and consistent implementation of these measures is essential to reduce 
health risks, improve wor  
 
Keywords: pest control challenges, sanitary conditions, foreign workers. 
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Klimatske promjene i umjetna inteligencija  izazovi i prilike 
Ivica Puljak1  
1  
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promjene i umjetnu inteligenciju. Klimatske promjene su realan i veliki problem. Ali optimizam 

h par godina smo 

judski rod. S jedne strane, to je 
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Climate change and artificial intelligence  challenges and opportunities 

Ivica, Puljak1 
1University of Split, Faculty of electrical engineering, mechanical engineering and naval architecture, Split, Croatia 
 
 
 
 
Today, we are living in the best era in the history of humanity. Regardless of all the challenges 
we face, there has never been less poverty and violence in history, and people are living longer, 
healthier, and happier lives than ever before. Whether these trends will continue or change  that 
is, what the future of humanity will look like  depends mostly on our response to two major 
challenges: climate change and artificial intelligence. Climate change is a real and significant 
problem. However, we can find optimism in the fact that it is a problem, and we have learned 
how to solve problems. Some of the issues related to climate change have already been 
resolved, or we have at least reversed the trend, but there is still much work ahead of us. 
Unfortunately, in the past few years, we have undermined one of the most important instruments 
for problem-solving: global cooperation. If global cooperation between countries does not 
improve, we could truly find ourselves in even greater trouble. Artificial intelligence is the greatest 
challenge we have ever encountered as a human race. On one hand, it is a technology with the 
potential to solve all of humanity's major problems and lead us toward unprecedented progress; 
on the other hand, it could wipe us off the face of the earth without us even noticing. What is 
certain is that the next few decades will be a period of unparalleled advancement for humanity, 
and those who know a great deal and are ready to learn continuously will navigate it best. If we 
accept this as a society and as individuals, we will thrive in this new world. 

 
Keywords: artificial intelligence, climate change, cooperation, future, knowledge 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact: Ivica.Puljak@fesb.hr 
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u Primorsko-  

1 2,3 

1 , Rijeka, Hrvatska 

2Nastavni zavod za javno zdravstvo Primorsko- , 
Rijeka, Hrvatska 

3 , Rijeka, Hrvatska 

 
 
 
 

iritacije. Poseban zdravstveni 
rizik predstavljaju hlapljivi nusprodukti dezinfekcije klorom (trihalometani, THM) kao i patogene 
bakterije poput Pseudomonas aeruginosa, Escherichia coli, Legionella spp. i Staphylococcus 
aureus. Cilj rada je prikazati i usporediti dobivene rezultate analize fizikalno-kemijskih i 

-
godine te dobiven

62 %) u odnosu na male 
hotelske bazene (43 % tajnih 

THM-a u privatnim bazenima 

Pseudomonas aeruginosa, dok su 
Legionella spp. 
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Analysis of swimming pool water quality in pools of private accommodation 
providers and small hotels in Primorje-Gorski Kotar County during the 2024 tourist 
season  
 

1 2,3 

1University of Rijeka, Faculty of Medicine, Rijeka, Croatia 
2Teaching Institute of Public Health of Primorsko-Goranska County, Department of Scientific and Educational 
Activities, Rijeka, Croatia 
3University of Rijeka, Faculty of Medicine, Department of Health Ecology, Rijeka, Croatia 
 
 
 
 
Maintaining swimming pool water quality is an important factor in protecting user health and 
ensuring safety in tourism. Insufficient control of water quality can cause various health problems, 
including gastrointestinal infections, respiratory diseases, and skin irritations. A particular health 
risk is posed by volatile by-products of chlorine disinfection, known as trihalomethanes (THMs), 
as well as pathogenic bacteria such as Pseudomonas aeruginosa, Escherichia coli, Legionella 
spp., and Staphylococcus aureus. The aim of this study is to present and compare the results of 
analyses of physicochemical and microbiological parameters of swimming pool water quality in 
private accommodation facilities and small hotel pools in the Primorje-Gorski Kotar County during 
the 2024 tourist season, and to compare the obtained results with the prescribed limit values. 
The results showed that the proportion of non-compliant samples was higher in private pools (62 
%) compared to small hotel pools (43 %), indicating weaker control and maintenance in private 
accommodation facilities. The study also found a higher average concentration of THMs in 

contamination, the presence of Pseudomonas aeruginosa was recorded more frequently in 
privately owned pools, while four positive samples of Legionella spp. were detected in small hotel 
pools. The obtained results indicate significant differences in the maintenance and control of 
swimming pool water quality between private and hotel facilities. The findings highlight the need 
for continuous monitoring of swimming pool water quality and improvements in the supervision 
system, particularly in private accommodation facilities. Systematic education of accommodation 
providers and stricter control of compliance with regulations are essential to ensure water safety 
and improve the protection of swimming pool users. 
 

Keywords: pool water, trihalomethanes, microbiological contamination, public health 
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Sanitarni aspekti prehrane u olimpijskim selima/gradovima  
 

1 1 1 
1  
 
 
 
 
Uz sve atraktivnosti koje O  prehrana 

 nacionalnosti, te 
 olimpijskim 

 

adekvatnosti prehrane. U izradi ovog rada kori  diplomski i znanstveni radovi, te relevantni 
 

O  
Olimpijskim igrama u Parizu 2024. 

Olimpijski odbor bio primoran osigurati e proizvoda kako bi se 
zadovoljile  timova pojavljivale su se i probavne 

 nalazimo podatke kako je 1996. godine na 
O  zbog nepravilnog rukovanja hranom; 2016. 

 
smetnjama, dok je 2018. godine na Zimskim olimpijskim igrama pojava norovirusa. 

  nog sanitarnog opreza i implementaciju 
smjernica za 

Olimpijske igre ne bi bile 
   

 
 sport, O i 
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Sanitary considerations in athlete nutrition at Olympic villages and host cities  
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Nutrition and food safety represent critical components of athlete performance during the 

 nationalities, 
dietary restrictions, allergies, and individual nutritional requirements. Athletes are 
accommodated in purpose-built Olympic villages or designated host cities, where catering 

 
needs are consistently met. The Olympic Committee emphasizes the use of locally sourced 
ingredients and promotes diets rich in fruits and vegetables. This study aims to evaluate athlete 
satisfaction and assess the adequacy of nutrition provided during the Games. The research 
methodology involved a review of graduate theses, scientific publications, and relevant articles. 
Findings indicate that athletes often perceive the provided nutrition negatively, with concerns 
regarding both the quality and variety of available foods. For instance, reports on the Paris 2024 
Olympic Games highlighted the logistical challenge of serving 15,000 athletes a diverse range 
of meals. Athletes reported dissatisfaction due to insufficient availability of eggs and meat, 
prompting the Olympic Committee to procure additional quantities to meet nutritional demands. 
Incidents of gastrointestinal disturbances related to food and beverages were documented within 
various teams. Historical data also demonstrate the potential consequences of inadequate food 
handling: in 1996, Salmonella outbreaks occurred due to improper food management; in 2016, 
gastroenteritis affected athletes, manifesting as pronounced digestive issues, and in 2018, 
norovirus cases were recorded during the Winter Olympics. In conclusion, these observations 
underscore the importance of stringent sanitary measures and the implementation of rigorous 
food handling protocols to safeguard the health and well-being of athletes, volunteers, committee 
members, and support personnel essential to the successful organization of the Olympic Games.  
 
Keywords: sport, Olympic Games, nutrition, food safety, athletes 
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Razvoj nove formulacije lijeka primjenom mehanokemijski sintetiziranih 
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,  
 
 
 
 
Nanotehnologija je postala jedno od najperspektivnijih  suvremene znanosti, s posebno 

Takvi sustavi 
 je osobito 

jest dasatinib (DAS), inhibitor tirozin- kinaze koji se koristi u  leukemija. Iako vrlo 
DAS ima   zbog slabe topljivosti u vodi,  rezultira slabom 
gastrointestinalnom apsorpcijom, niskom  i nestabilnim koncentracijama u 

 DAS-a, ovo 
 usmjereno je na razvoj nove formulacije lijeka primjenom inovativnog pristupa  

sinteze i primjene ciklodekstrinskih  trodimenzionalnih poroznih polimernih matrica 

polimer  je -ciklodekstrin zbog niske  i visoke sposobnosti kompleksiranja, dok je 
za PMDA

  cilj  je bio razviti  postupak sinteze 
ciklodekstrinskih  bez 

Usporedbom triju formulacija -CD:PMDA 
(1:0,4; 1:4; 1:5) ispitan je utjecaj na svojstva pripravaka, a inkapsulacijom DAS-a 

 
 FTIR i DSC metodama potvrdila je nastajanje  struktura i 

inkapsulaciju DAS-  spektroskopijom. In vitro ispitivanja 
otapanja pokazala su produljeno i kontrolirano  lijeka u odnosu na  DAS. 
Optimalnom se pokazala formulacija s omjerom -CD 1:5, u skladu s Peppas Sahlin 
modelom. 
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Nanotechnology has become one of the most promising areas of modern science, particularly in 
nanomedicine, where it enables the development of advanced drug delivery systems. These 
systems provide targeted action, reduce therapy toxicity and increase efficacy, which is 
especially important in oncological treatment, allowing more selective application of highly toxic 
drugs with fewer side effects. An example illustrating the challenges and potential of this 
approach is dasatinib (DAS), a tyrosine kinase inhibitor used in the treatment of leukemia. 
Although highly effective, DAS has pharmacokinetic limitations due to poor water solubility, 
resulting in low gastrointestinal absorption, reduced bioavailability and unstable plasma 
concentrations. This leads to the need for higher and more frequent doses, increasing the risk of 
side effects such as neurotoxicity and nervous system damage. To overcome these limitations, 
this research focuses on developing a new drug formulation using cyclodextrin nanosponges, 
three-dimensional porous polymer matrices capable of encapsulating molecules, protecting the 

-cyclodextrin was used as the base polymer due to low toxicity 
and strong complexing ability, while pyromellitic dianhydride (PMDA) served as the crosslinking 
agent. As the pharmaceutical industry significantly contributes to environmental pollution, the aim 
was to develop a sustainable synthesis process without organic solvents. The nanosponges were 
synthesized mechanochemically in a planetary ball mill. By comparing three formulations with 
different - CD:PMDA ratios (1:0.4, 1:4, 1:5), the effect of crosslinking on preparation properties 
was investigated, and a formulation with improved pharmaceutical characteristics was obtained 
through DAS encapsulation. Characterization by FTIR and DSC confirmed crosslinked structures 
and successful encapsulation, further verified by UV/Vis spectroscopy. In vitro dissolution studies 
demonstrated prolonged and controlled drug release compared to pure DAS. 
 
Keywords: dasatinib, drug encapsulation, cyclodextrin-based nanosponges, mechanochemical synthesis, drug 
release 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contact: lkomsic@fkit.unizg.hr  



50  

 
  

1 2,3  
1 , Rijeka, Hrvatska 
2Nastavni zavod za javno zdravstvo Primorsko- , Rijeka, Hrvatska 
3 Katedra za zdravstvenu ekologiju, Rijeka, Hrvatska  
 
 
 
 

 kod 
 kvaliteta 

 kognitivne 
 i fizikalnih 

 uvjeti. Cilj ovog 
 

, O , CH ) i fizikalnih parametara 
(temperatura, volumni udio vlage i atmosferski tlak) te ispitati 
Uzorci zraka prikupljeni su u predavaonicama tijekom nastave pod jednakim uvjetima, dok su 
kontrolni uzorci uzeti ispred zgrade ustanove te u 

 -100 NT, a 
identifikacija izoliranih mikroorganizama MALDI TOF MS metodom. Kemijski i fizikalni parametri 

 Terra i Gas-Pro TK. U uzorcima zraka identificirani 
su rodovi plijesni Penicillium, Cladosporium, Aspergillus i Rhizopus te bakterija Micrococcus, 
Staphylococcus, Acinetobacter, Bacillus, Paenibacillus, Peribacillus, Pseudomonas i 
Streptomyces. Ukupan 

 , uz 
 koncentracije O

  
 Dobiveni 

 ventilacijskih 
 ustanovama.  

 
 ventilacija 
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Modern lifestyles involve prolonged stays in indoor environments, particularly among younger 
populations who spend a significant portion of their time in educational institutions. Therefore, 
indoor air quality represents an important factor in maintaining health and cognitive performance. 
Indoor air quality results from the interaction of microbiological, chemical, and physical 
parameters, which are influenced by the number of occupants, ventilation, and microclimatic 
conditions. The main objective of this study was to assess indoor air quality in a higher education 
institution by analyzing microbiological (bacteria and moulds), chemical (CO , O , CH ), and 
physical parameters (temperature, volumetric humidity, and atmospheric pressure), as well as to 
examine their correlations. Air samples were collected in lecture halls during classes under 
standardized conditions, while control samples were taken outside the building and in an empty 
lecture hall with the ventilation system operating. Microbiological sampling was performed using 
the MAS-100 NT device, and identification of isolated microorganisms was conducted using the 
MALDI-TOF MS method. Chemical and physical parameters were measured using the Gasmet 
GT5000 Terra and Gas-Pro TK instruments. The identified mould genera included Penicillium, 
Cladosporium, Aspergillus, and Rhizopus, while the bacterial genera included Micrococcus, 
Staphylococcus, Acinetobacter, Bacillus, Paenibacillus, Peribacillus, Pseudomonas, and 
Streptomyces. The total number of microorganisms was within recommended international limit 
values. However, elevated CO  concentrations were recorded in most rooms, accompanied by 
slightly reduced O  levels, indicating insufficient ventilation during classes. The results also 
demonstrate correlations between microbiological, chemical, and physical parameters, which 
together influence overall air quality, health safety, and indoor comfort. These findings highlight 
the importance of continuous indoor air quality monitoring and optimization of ventilation systems 
in order to improve indoor conditions and protect health in educational institutions.  
 
Keywords: indoor air quality, educational institutions, microorganisms, chemical parameters, ventilation 
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standarde kvalitete. Zdravstveno ispravnom smatra se 

provoditi dezinfekciju vod
su i lakohlapljivi halogenirani ugljikovodici koji mogu biti posljedica dezinfekcije vode, a mogu se 

zagaditi izvor vode. Pod pojmom lakohlapljivi halogenirani ugljikovodici podrazumijeva se 
organski 

i 
 

provodi. Prisutnost lakohlapljivih halogeniranih ugljikovodika u vodi  kromatografijom, 
tehnikom kojom se odjeljuju, identificiraju u kemijski sastojci. Metoda 

kromatografijom sa spektrometrom masa (GC-MS ) i plinskom kromatografijom s detektorom na 
bazi zahvata elektrona (GC-ECD)

(MS) i 
detektorom zahvata elektrona (ECD

 se osigurala sigurnost korisnika. 
 

 kromatografija 
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Water intended for human consumption must meet prescribed biological, physical and chemical 
quality standards. Healthy water means water that does not contain substances that have a 
negative impact on human health. Water is one of the most important resources affecting the 
entire world. Quality water is a basic factor for human health. It is necessary to carry out water 
disinfection properly in order to avoid the danger of harmful substances. One of the harmful 
substances are volatile halogenated hydrocarbons, which can be a consequence of water 
disinfection, and can be found in water through human activities such as industry, which can then 
directly or indirectly pollute the water source. The term volatile halogenated hydrocarbons mean 
an organic compound that evaporates easily and contains some of the halogen elements. They 
represent a danger to human health if they exceed the permitted legal values, and then they can 
have a carcinogenic effect. Regular monitoring of water sources and drinking water after 
processing is of great importance in preventing contamination of water for human consumption 
with volatile halogenated hydrocarbons. Chromatography technique is used to determine the 
presence of volatile halogenated hydrocarbons in water. It is used to separate, identify and 
quantitatively determine chemical ingredients. The method used to determine volatile 
compounds is gas chromatography. They are determined by gas chromatography with a mass 
spectrometer (GC-MS) and gas chromatography with an electron capture detector (GC-ECD). In 
this study, volatile halogenated hydrocarbons in drinking water were analyzed using gas 
chromatography with a mass spectrometer (MS) and an electron capture detector (ECD). This 
work contributes to the understanding of the importance of volatile halogenated hydrocarbons 
and their harmfulness in water and emphasizes the importance of regular monitoring and 
maintenance of water treatment systems to ensure user safety. 
 
Keywords: water for human consumption, water disinfection, volatile halogenated hydrocarbons, chromatography 
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kardiovaskularne i neurodegenerativne po
molekula. Pouzdana izolacija i karakterizacija egzosoma predstavljaju preduvjet njihovih daljnjih 

izolirani iz uzoraka humane plazme te je njihova karakterizacija provedena Western blot 

podrijetla albumin i ApoA-

 otpornog pulsiranja 
(TRPS  TRPS analizom 

 nm  
za egzosome. Koncentracija egzosoma u uzorcima bila je (2,3  2,8) 
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Exosomes are membrane-enclosed nanoparticles belonging to the group of extracellular vesicles 
that mediate intercellular communication by transferring proteins, lipids, and various nucleic 
acids, thereby contributing to the regulation of numerous physiological and pathological 
processes. As their molecular cargo reflects the state of the originating cell, exosomes are 
intensively investigated as minimally invasive diagnostic and prognostic biomarkers in a variety 
of diseases, including cancer, cardiovascular, and neurodegenerative disorders, as well as 
potential carriers of therapeutic molecules. Reliable isolation and characterization of exosomes 
represent a prerequisite for their further investigation; therefore, the aim of this study was to 
evaluate two commonly used methods for this purpose. Exosomes were isolated from human 
plasma samples and characterized by Western blot analysis, which confirmed the presence of 
the exosomal markers CD9, CD63, TSG101, and Alix, demonstrating successful isolation. 
However, the proteins albumin and ApoA-I, which are not of exosomal origin, were also detected, 
indicating minor contamination of the isolated exosomes. The absence of the negative markers 
calnexin and GRP94 indicates that the isolated exosomes are not contaminated with cellular 
organelles, and that the minor contamination observed originates from plasma components 
rather than from intracellular material. Tunable resistive pulse sensing (TRPS) was used to 
determine the size and concentration of the isolated particles. TRPS analysis showed that the 
particle size ranged from 75 nm to 120 nm, which is characteristic of exosomes. The 

representing a sample suitable for further analyses of exosomal cargo. The results of this study 
confirm that the applied methods are suitable for successful isolation and characterization of 
exosomes from human plasma. As no single standardized method has yet been established, 
these findings highlight the need to combine different approaches for reliable identification and 
assessment of exosome purity, both in research and in potential diagnostic applications 
 
Keywords: exosomes, extracellular vesicles, Western blot, TRPS, biomarkers  
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lignih oboljenja, rezultira 

naprednih tehnologija i detaljnom procjenom nji
(UF), nanofiltracije (NF) i 

reverzne osmoze (RO), u uklanjanju triju odabranih antiparazitika: albendazola, mebendazola i 

entne 
bakterije Vibrio fischeri azitika 
provedena je i FTIR spektroskopska karakterizacija membrana nakon provedenih membranskih 

NF i RO membrana u uklanjanju ispitivanih spojeva, uz 

procjenu primjenjivosti membranskih teh
 

 
: , Vibrio fischeri, otpadne vode 
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Antiparasitic drugs are increasingly detected in the aquatic environment due to their chemical 
stability, low solubility, and potential for bioaccumulation. Their widespread use in human and 
veterinary medicine, as well as the growing application in the treatment of certain malignancies, 
results in their continuous entry into wastewater systems. Since conventional treatment 
processes often do not ensure complete removal, there is a need for the implementation of 
advanced technologies and a detailed assessment of their environmental impact. In this study, 
the efficiency of pressure-driven membrane processes ultrafiltration (UF), nanofiltration (NF), and 
reverse osmosis (RO) was evaluated for the removal of three selected antiparasitic drugs: 
albendazole, mebendazole, and febantel. Retention efficiency was determined in demineralized 
and model water, while the change in ecotoxicity of the samples before and after treatment was 
evaluated using the bioluminescent bacterium Vibrio fischeri. In order to gain a deeper 
understanding of the retention mechanisms of antiparasitics, FTIR spectroscopic 
characterization of the membranes was performed after the membrane processes, which 
enabled the prediction of interactions between pharmaceuticals and membranes. The obtained 
results confirm the high efficiency of NF and RO membranes in removing the tested compounds, 
with a simultaneous reduction in the ecotoxicity of the treated samples. An integrated approach, 
which includes analytical (chromatographic and spectroscopic) and bioanalytical 
characterization, enables a comprehensive assessment of the applicability of membrane 
technologies in the treatment of waters loaded with pharmaceutical micropollutants. 
 
Key words: antiparasitics, membrane processes, ecotoxicity, Vibrio fischeri, wastewater 
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razvoja ciljanih preventivnih edukativnih materijala. U razdoblju od 10.  
Google Forms. 

Upitnik je distribuiran u Facebook 

(98 %)

(95 %)
su u obzir uzeti svi analizirani sigurnosni kriteriji, samo 8 % ispitanika u potpunosti zadovoljava 

skafandera u autosjedalici (72 %), neadekvatnu zategnutost remena (26 %), dok 39 % roditelja 

iva putem interneta (70 %), 

ih djelatnika u informiranju i 

 
 

, dijete, javno zdravstvo, prevencija ozljeda, prometne ozljede 
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Traffic injuries represent a significant public health problem and are among the leading causes 
of injury and mortality in children worldwide. Proper use of a car seat significantly reduces the 
risk of severe injury and death. Despite existing recommendations, errors in transporting infants 
and young children remain common. To identify the most common errors in the safe transport of 
infants and young children and to examine the reasons for non-adherence to safety 
recommendations, with the aim of developing preventive educational materials. A cross-sectional 
study was conducted between March 10 and 13, 2026, using an online questionnaire created in 
Google Forms. The questionnaire was distributed through Facebook groups intended for 
mothers, aiming to include individuals who transport children up to three years of age in motor 
vehicles. The final sample size was 266. Data were analyzed using descriptive statistical 
methods. Most participants were female (98 %) and most transported their child daily or several 
times per week. Although 95 % recognized the importance of proper restraint, unsafe practices 
were common. Only 8 % fully complied with all safety recommendations. Frequent errors 
included the use of thick jackets or snowsuits in child seats (72 %), inadequate tightening of 
harness straps (26 %), and transporting a child unrestrained or without a child seat during short 
trips (39 %). Most respondents obtained information on proper child seat use via the internet 
(70 %), while education provided by healthcare professionals was very rare. Although parents 
generally recognize the importance of safe child transport, the results indicate a discrepancy 
between knowledge, awareness, and the implementation of safety practices. Strengthening the 
role of healthcare professionals in informing and advising parents represents an important 
component of public health efforts aimed at injury prevention and improving child safety in traffic.  
 
Keywords: accidents, traffic, child, child restraint systems, accident prevention, public health 
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dehidrogenaze (DPD), odgovornog za razgradnju fluoropirimid
Trenutne CPIC  (DPYD*2A; DPYD*13; c.2846A>T; 
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iji, poput c.2194G>A (10 %) i 
c.496A>G (22 % DPYD 

nirati s fenotipizacijom, odnosno mjerenjem 
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enom kalcijeva folinata koji 
stabilizira inhibiciju timidilat sintaze (TS

vremena administracije fluo
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Medicines are fundamental to modern healthcare, improving health outcomes and quality of life. 
However, the lifecycle of pharmaceuticals  from research and development to manufacturing, 
packaging, transport, use, and disposal  also contributes to environmental degradation. These 
processes require substantial resources, including energy, water, and raw materials, while 
generating waste, greenhouse gas emissions, and pharmaceutical residues that may enter 
ecosystems. Greener prescribing has emerged as a strategy to reduce the environmental 
footprint of medicines while maintaining optimal patient care. Prescribers influence medication 
choice, dosing, and treatment duration, and are therefore well positioned to integrate 
environmental considerations into clinical decision-making. However, the implementation of 
environmentally sustainable prescribing remains limited due to the lack of transparent, reliable, 
and comparable data on the environmental impact of medicines. To explore the role of 
environmentally sustainable (greener) prescribing in reducing the environmental impact of 
pharmaceuticals and to identify key challenges and opportunities related to environmental data 
transparency and integration into prescribing practices. A literature screening was conducted in 
PubMed for publications from 1 January 2020 to 1 March 2026 without formal exclusion criteria 
regarding manuscript type or language. Addressing this gap requires systemic changes. 
Harmonised criteria, definitions, and assessment methodologies are needed to evaluate the 
environmental impact of medicines across their lifecycle, including production, distribution, use, 
and disposal. Standardised approaches would enable regulators, healthcare professionals, and 
procurement bodies to compare medicines more transparently. In addition, improved 
accessibility of environmental data is essential. Pharmaceutical companies should report 
product-level environmental impact data, and sustainability metrics should be integrated into 
pharmaceutical product information to support evidence-based prescribing decisions. 
Educational and policy initiatives, such as the PlanED Prescribing initiative, demonstrate how 
capacity-building among current and future prescribers can support the integration of 
environmental sustainability into routine prescribing practices while safeguarding patient 
outcomes. 
 
Keywords: environmental sustainability; medicines lifecycle; pharmaceutical policy; planetary health; sustainable 
prescribing 
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(NSAIDs) 

 Allium cepa 

-
75 % vlage). 

etanol:octena kiselina (3:1) i potom obojani aceto-orceinom za promatranje meristemskih 
a (MI) 

- je izlaganje 
  0,36 cm) u usporedbi s 

kontrolom (4,15  
5,59 % 4,91 % 5,19 % 5,01 % 

(kontrola), 
rezultati ukazuju da ibuprofen prilikom 72-
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The widespread use of pharmaceuticals has led to their increasing presence in aquatic and 
terrestrial environments, where they are considered emerging contaminants. Non-steroidal anti-
inflammatory drugs (NSAIDs), such as ibuprofen, are frequently detected in wastewater and 
surface waters due to incomplete removal during wastewater treatment processes. These 
compounds may enter plant systems and potentially affect plant growth and cellular processes. 
The aim of this study was to evaluate the cytotoxic effects of ibuprofen using the Allium cepa 
test, a well-established bioassay widely applied in environmental monitoring. Healthy onion 
bulbs were first germinated in distilled water (until roots reached 1 2 cm) and then 

% 
used as the control. At least five biological replicates were used per treatment. Root morphology, 
length and fresh biomass were measured at the end of the exposure period. For cytological 
analysis, root tips were fixed in ethanol:acetic acid (3:1) and stained with aceto-orcein to observe 
meristematic cells. Approximately 500 cells per slide were counted to calculate the mitotic index 
(MI). For statistical analysis of obtained results test was used. Root growth results showed that 

  0.36 cm) compared with the 
control (4.15 
similar across treatments, with averages of 5.59 % % % (100 

% (control), suggesting no significant change in mitotic activity following 

short exposure (72 h) did not produce significant cytotoxic effects on root meristem cell division. 
 
Keywords: pharmaceuticals in environment, ibuprofen, Allium test, mitotic index 
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Navigating shoulder dystocia during vaginal delivery  
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Shoulder dystocia occurs during childbirth in cases where the anterior shoulder becomes 
impacted behind the pubic symphysis, or less commonly, the posterior shoulder becomes 
impacted behind the sacral promontory, requiring additional maneuvers to complete vaginal 
delivery. It represents an obstetric emergency, as delayed resolution can lead to fetal injury, 
asphyxia, or in severe cases, death. Case presents a 29-year-old multigravida (G2P1) admitted 
to the Department of Obstetrics and Gynecology due to spontaneous onset of labor at 40 weeks 
of gestation. 
gestation using vaginal prostaglandin E2 gel because of the development of preeclampsia and 
fetal growth restriction, resulting in a vaginal delivery of a neonate weighing 2290 g. The current 
pregnancy was complicated by polyhydramnios (amniotic fluid index [AFI] 27). Prenatal 
diagnostic evaluation revealed no abnormalities. Labor was stimulated by amniotomy and 
intravenous oxytocin infusion, and epidural anesthesia was administered for analgesia. During 
the second stage of labor, following delivery of the fetal head, shoulder dystocia occurred. After 
the application of the McRoberts maneuver and suprapubic pressure according to Resnik, a male 
neonate was vaginally delivered weighing 4680 g, 52 cm long, and head circumference of 38 cm. 
Apgar scores were 8 and 9 at 1 and 5 minutes, respectively, with an umbilical cord arterial pH of 
7.13. The neonate was immediately assessed by a neonatologist, and a clavicular radiograph 
showed no evidence of fracture. The infant was discharged from the Department of Pediatrics 
on the third day of life and has remained healthy to date, with no signs of shoulder injury or 
brachial plexus palsy. This case highlights the challenge of anticipating shoulder dystocia and 
emphasizes that prompt recognition and appropriate management can prevent serious 
complications for both mother and child. 
 
Keywords: birth injuries, obstetric labor complications, shoulder dystocia 
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 Polietilen tereftalat 
(PET je 

PET Allium cepa 
 su pribavljeni uzorci recikliranih 

PET uzoraka: zeleni, pla PET uzorci samljeveni u prah te 

,
s kojim je proveden Allium cepa test. Korj n = 10 lukovica po tretmanu) 

PET uzoraka tijekom 72 sata u kontroliranim uvjetima (mrak, 20 

bojenjem s trypan blu -testom. Izlaganje filtratima 
PET 

PET-a u usporedbi s kontrolom: 
 PET-

PET-a 

rezultati pokazuju da filtrati PET-
PET materijala.  
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Microplastic particles derived from degradation of waste plastic are recognised as an emerging 
environmental pollutant with potential negative effects on living organisms. Among these 
materials, polyethylene terephthalate (PET) is widely used and frequently detected in aquatic 
environment. The aim of this study was to establish phytotoxic potential of PET samples using 
Allium cepa bioassay, commonly used test to evaluate phytotoxicity of environmental 
contaminants. For the study differently coloured recycled PET samples: green, blue, transparent 
and mixed colour were obtained. First, PET samples were ground into powder using a ball mill 
and suspended in MilliQ water to obtain a concentration of 10 g/L following constant agitation 

resulting filtrates were used as exposu
treatment) were exposed to different PET-derived filtrates for 72 h under controlled environment 

-water, were 
included. Following exposure, root growth (as root length and root fresh weight) was evaluated. 
For cytological analysis, root tips were fixed (ethanol:acetic acid; 3:1) and analysed after staining 
with trypan blue. For statistical analysis of results t-test was applied. Exposure to tested PET-
derived filtrates significantly increased root length in comparison to negative control. The highest 
increase was observed after exposure to the mixture of PET-derived filtrate in comparison to 

 PET-derived filtrates increased the average 
root fresh weight, however this increase was not significant. Microscopic analysis revealed that 
exposure to PET-derived filtrates caused an increase of cells stained by trypan blue in 
comparison to control. These results suggest that PET-derived filtrates may affect root 
development that can be associated with compounds released from PET materials. 
 
Keywords: microplastic, Allium cepa bioassay, root length, fresh weight, trypan blue 
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Hren (Armoracia rusticana P. Gaertn., B. Mey. et Schreb.) 
tradicionalnoj medicini, a poznat je po prisutnosti bioaktivnih spojeva s potencijalnim pozitivnim 

fenolnih kiselina i anti

infuzija pripremljena vodom zagrijanom na 100  fuzija 

je 0,66 e temperature 0,27
0,070 

DPPH me

pripremljenu vodom sobne temperature (0,29
pripremljena vodom zagrijanom na 100  

odnosu na infuziju pripremljenu vodom sobne temperature. 
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Infusions 
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Horseradish (Armoracia rusticana P. Gaertn., B. Mey. et Schreb.) is widely used in nutrition and 
traditional medicine and is known for the presence of bioactive compounds with potentially 
beneficial effects on health. The aim of this study was to determine the content of total 
polyphenols, flavonoids, phenolic acids, and the antioxidant activity in infusions of horseradish 

prepared (in triplicate): an infusion prepared with water heated to 100  as a traditional 
beverage (tea), and an infusion prepared with water at room temperature. Higher values were 
determined in all analyzed parameters for the infusion prepared with higher-temperature water. 
The content of total polyphenols ranged from 0.66 0
prepared with room temperature water it ranged from 0.27
pattern was observed for flavonoids (0.11
and phenolic acids (0.019
activity determined by the DPPH method was also higher in the infusion prepared with higher 
temperature water (2.02
temperature water (0.29
with water heated to 100  enables more efficient extraction of total polyphenols, flavonoids, 
and phenolic acids from horseradish root and results in higher antioxidant activity compared to 
an infusion prepared with water at room temperature. 
 
Keywords: horseradish, bioactive compounds, extraction, antioxidant activity 
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inicijalna prezentacija cirozom jetre iznimno je rijetka. Cilj rad
-

obradu zbog niskog rasta i bi
jetrenih transaminaza (AST 258 U/L, ALT 199 U/L) te znakovi smanjene sintetske funkcije jetre 
(albumin 37 g/L, INR 
ANA i anti-SMA 
autoimuni hepatitis tipa I s razvijenom cirozom. Uvedena je terapija kortikosteroidom i 

simptoma poput zastoja u rastu i bicitopenije. Rano prepoznavanje bolesti kl
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Autoimmune hepatitis is a chronic inflammatory liver disease of unknown etiology, characterized 
by the presence of autoantibodies and elevated immunoglobulin G levels. It is less common in 
childhood, and initial presentation with liver cirrhosis is extremely rare. The aim of this study is to 
present a rare case of autoimmune hepatitis in childhood with initial presentation as liver 
cirrhosis. A case report of a 13-year-old boy evaluated using clinical, laboratory, radiological and 
histological methods. The patient was referred due to short stature and bicytopenia. Laboratory 
findings revealed elevated liver enzymes (AST 258 U/L, ALT 199 U/L) and impaired synthetic 
liver function (albumin 37 g/L, INR 1.42). Elevated immunoglobulin G levels (35,4 g/L) and 
positive ANA and anti-SMA antibodies were detected. Ultrasound showed splenomegaly. Liver 
biopsy confirmed type I autoimmune hepatitis with established cirrhosis. Treatment with 
corticosteroids and azathioprine was initiated. Although rare in childhood, autoimmune hepatitis 
should be considered in patients with nonspecific symptoms such as growth retardation and 
bicytopenia. Early recognition is essential for timely treatment and prevention of disease 
progression. 
 
Keywords: autoimmune hepatitis; children; liver cirrhosis; bicytopenia; growth retardation 
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Bijeli kupus (Brassica oleracea var. capitata f. alba

fermentirani oblik  kiseli ku
glukozinolata, ukupnih polifenola, flavonoida, fenolnih kiselina i antioksidacijsku aktivnost u 

%-tnom 
etanolu. U listovima kiselog kupusa koncentracija glukozinolata iznosila je 21,59
sinigrina/mg s.t., ukupnih polifenola 6,75 GAE/mg s.t., flavonoida 2,03 CE/mg 
s.t. i fenolnih kiselina 3,68 CAE
(11,57 GAE/mg s.t.; 1,83 CE/mg s.t.; 2,50

CAE 27,70; kiseli 
29,03

DPPH 
TE/g s.t.) nego u kiselog (9,12 TE/g s.t.), a u 

 TE/g s.t.) u odnosu na kiseli 
(11,45 TE

anstvenu 
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White cabbage (Brassica oleracea var. capitata f. alba) is one of the most widely cultivated 
vegetables in the Republic of Croatia. It is commonly used in human nutrition and traditional 
medicine and contains numerous bioactive compounds associated with beneficial health effects. 
In addition to being consumed fresh, cabbage is also frequently consumed in its fermented form, 
known as sauerkraut. The aim of this study was to comparatively determine the content of 
glucosinolates, total polyphenols, flavonoids, phenolic acids, and antioxidant activity in fresh and 
fermented cabbage. Analyses were conducted on the leaves of the cabbage head and the central 

fresh cabbage and five samples of fermented cabbage were analyzed. All samples were 
lyophilized, and extracts were prepared using 70 % ethanol. In the leaves of fermented cabbage, 
glucosinolate concentrations ranged from 21,59 to 32,
polyphenols ranged from 6,75 to 7, GAE/mg d.w., flavonoids from 2,03 to 2, CE/mg 
d.w., and phenolic acids from 3,68 to 3, CAE/mg d.w. Lower values were observed in fresh 
cabbage leaves (11,57 21, ,70 5, GAE/mg d.w.; 1,83 2,
CE/mg d.w.; 2,50 3, CAE/mg d.w.). In the stem core, glucosinolate levels were higher 
overall (fresh: 17,88 27,70; fermented: 29,03 31,
and phenolic acids were slightly lower than in the leaves. Antioxidant activity determined by the 
DPPH method was higher in fresh cabbage leaves (13,25 22, TE/g d.w.) compared with 
fermented cabbage (9,12 15, TE/g d.w.). A similar trend was observed in the stem core. 
The results indicate that fermentation increases concentrations of glucosinolates, polyphenols, 
and flavonoids, while fresh cabbage shows stronger antioxidant activity. 
 
Keywords: cabbage, bioactive compounds, plant extracts, antioxidant activity 
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studies at the University of Rijeka 
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1Faculty of Medicine, University of Rijeka, Rijeka, Croatia 
 
 
 
 
Students at the University of Rijeka face numerous challenges in maintaining a proper diet, 
among which lack of time and financial constraints stand out in particular. We aimed to determine 
whether there is a difference between the dietary habits of students in health-related and non-
health-related study programs. An interview was conducted with a group of seven students from 
the Faculty of Law at the University of Rijeka and seven students from the Faculty of Medicine 
at the University of Rijeka, and their dietary habits were compared. Students in health-related 
studies more often rate the quality of their diet as very good compared to students in non-health-
related studies, who most commonly describe their diet as average. Both groups consume 
cooked, home-prepared meals equally often; however, medical students consume fast food more 
frequently than law students. Medical students also consume fruit more frequently, as five out of 
seven report daily consumption, while only three law students report daily consumption of fruits 
and vegetables. Law students consume sweets and products with added sugar more frequently, 
while both groups consume fish equally often, mostly once per week. Caffeine consumption is 
also similar in both groups, as is the number of daily meals. Most students from both faculties 
consume three to four meals per day, which is in line with recommendations for a healthy diet. 
Regarding knowledge of healthy eating principles, four medical students stated that they are 
familiar with these principles, compared to three law students who reported the same. The quality 
of diet, perception of dietary quality, and level of knowledge about healthy eating principles are 
somewhat higher among students in health-related studies. However, to determine the actual 
difference, a study including a larger number of participants is needed.  
 
Keywords: Faculty of Medicine, Faculty of Law, Nutrition, Students  
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Quality of diet among students of the Faculty of law, University of Rijeka 
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A proper and balanced diet is of great importance for maintaining individual health; however, 
there are numerous factors that make its implementation in real life more difficult or even 
impossible. Aim of this research was to determine the dietary habits of students at the Faculty of 
Law, University of Rijeka. An interview was conducted with a group of seven students from the 
Faculty of Law, University of Rijeka regarding their dietary habits during their studies. Students 
identified lack of time and financial limitations as the main obstacles to maintaining a proper diet. 
They most often rate the quality of their diet as average. All participants reported consuming fast 
food at least once a week, while most also consume cooked, home-prepared meals daily. Only 
three out of seven participants consume fruits and vegetables five to six times per week, while 
the others do so less frequently. Five participants consume fish mostly once a week, while the 
remaining two do so even less often. Three participants reported daily consumption of sweets, 
citing stress during exam periods as the main reason, during which they increase their intake of 
sugary foods. Three participants consume caffeine two to four times daily, and one participant 
stated that coffee helps with studying and improves concentration. Most participants consume 
three to four meals per day, which is in line with recommendations for a healthy diet. The obtained 

but 
also the challenges they face in implementing it. Therefore, they can serve as a guideline for 
creating public health campaigns and preventive programs aimed at students. Future research 
should include a larger number of students from different fields of study, incorporate objective 
measurements, and provide further recommendations for improvement. Despite the significant 
interest of students from the Faculty of Law, University of Rijeka in maintaining a proper diet, the 
results indicate that their current diet is unfortunately not at the desired level, and there is 
considerable room for improvement. 
 
Keywords: Faculty of Law, Nutrition, Students  
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zdravstveni status te sposobnost redovitog darivanja. Analiza prehrambenih obrazaca 

parametara te planiranje preventivnih mjera u populaciji darivatelja. Analizirati prehrambene 

m 2024. i prve polovice 2025. 
-a Rijeka i tijekom terenskih akcija 

su tijekom proteklih pet godina 

ordinalnom ljestvicom te prikazana medijanom i interkvartilnim rasponom. Analiza podataka 

 proizvoda. 

rezultati predstavljaju os
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Dietary habits of voluntary blood donors may influence their hematological and overall health 
status, as well as their ability to donate blood regularly. The analysis of dietary patterns enables 
the identification of nutritional factors important for maintaining optimal biological parameters and 
for planning preventive measures in the donor population. To analyze the dietary habits of regular 
voluntary blood donors and assess the frequency of consumption of specific food groups. A 
cross-sectional study was conducted during 2024 and the first half of 2025 at the Clinical 
Department of Transfusion Medicine, University Hospital Centre Rijeka, and during field blood 
donation campaigns. The study included 159 regular blood donors, defined as individuals who 
had donated blood at least twice per year over the past five years. Dietary patterns were 
assessed using a validated Croatian version of the Food Frequency Questionnaire (FFQ). The 
frequency of consumption of specific foods was expressed using an ordinal scale and presented 
as a median and interquartile range. Data analysis was performed using descriptive statistical 
methods. The highest frequency of consumption was observed for meat groups (red and white), 
processed meat products, eggs, and milk, and fermented dairy products. Vegetables (green 

Moderate frequency was recorded for fish, legumes, cereals, and nuts, while avocado had the 
lowest frequency of consumption. No pronounced differences in consumption frequency were 
observed among participants. Regular blood donors demonstrate a stable dietary pattern without 
marked deviations in the frequency of consumption of major food groups. The obtained results 
provide a basis for further research on the association between dietary habits and hematological 
parameters in the donor population. 
 
Keywords: blood donors, FFQ, dietary habits 
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Carbon monoxide: A silent threat in the home environment 
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Carbon monoxide (CO) is a colourless, odourless gas produced by the incomplete combustion 
of organic materials. Due to its high affinity for haemoglobin, it can cause tissue hypoxia and 
poses a significant public health threat. Despite preventive measures, CO poisoning remains 
relatively common, so awareness of the risks, preventive strategies, and appropriate responses 
is crucial. The aim of this study was to assess how well students from various health disciplines 
at the Faculty of Health Sciences understand the dangers of carbon monoxide, their knowledge 
of sources of exposure, preventive measures, and first aid procedures in case of poisoning. A 
quantitative cross-sectional study was conducted using an anonymous online questionnaire 
prepared on the 1KA platform. The questionnaire consisted of 15 closed-ended questions 
covering the properties of CO, symptoms of poisoning, sources of exposure, preventive 
measures, and first aid. Data were analysed using descriptive statistics (frequencies, 
percentages, standard deviation). The results show that most participants correctly identify the 
basic characteristics of carbon monoxide. However, there is a lack of understanding regarding 
its mechanism of action. The most commonly recognised symptoms of poisoning are headache, 
dizziness, confusion, and loss of consciousness, while less specific signs are less frequently 
selected. Most respondents correctly identify common sources of CO in the home environment 
and basic preventive measures, such as installing CO detectors and regularly maintaining 
heating appliances. Knowledge of first aid measures is generally adequate. Despite relatively 
good knowledge of the basic characteristics of CO, the results indicate insufficient understanding 
of its health effects. The findings highlight the need for further awareness-raising and the 
inclusion of content on CO in all health education programmes. Future healthcare professionals 
can make an important contribution to disseminating this knowledge in their work and home 
environments, thereby increasing awareness and understanding of the dangers of carbon 
monoxide poisoning among the general public.  
 
Keywords: carbon monoxide, poisoning with carbon monoxide, symptoms of poisoning, prevention 
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-aktivni su i mogu izazvati 
Saccharomyces cerevisiae 

kao odgovor na oksidativni Saccharomyces 
cerevisiae

bojenjem. Osim toga, provedena je analiza ekspresije gena za gene koji kodi
antioksidativne enzime (GPX2, SOD1, SOD2, CTT1), transkripcijske faktore (YAP1, YAP5) i 

CCC, CYS3, CYS4, GSH1, 
GSH2, TSA1, TRR1

 

materijala mogu izazvati oksidativni stres u stanic

 
 

: Saccharomyces cerevisiae soj w303, metalni ioni, ortodontske naprave, antioksidansi, RT-qPCR 
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It is known that orthodontic appliances release various metal ions into their surroundings. Some 
of these ions, including iron, nickel, aluminum, chromium and copper, are redox-active and can 
cause oxidative stress in living cells. The yeast Saccharomyces cerevisiae strain w303 is widely 
used as a model organism to study cellular responses to various types of environmental stress.  
The aim of this research was to examine the effects of metal ions released from orthodontic 
materials in response to oxidative stress, cell viability and gene expression in Saccharomyces 
cerevisiae. Yeast cells were exposed to eluates of metal ions originating from orthodontic 
appliances. Cell viability and proliferation were assessed by cell counting and fluorescence 
staining. In addition, gene expression analysis was performed for genes encoding key antioxidant 
enzymes (GPX2, SOD1, SOD2, CTT1), transcription factors (YAP1, YAP5) and genes involved 
in sulfur metabolism and cellular redox balance (CCC, CYS3, CYS4, GSH1, GSH2, TSA1, 
TRR1). The results showed that exposure to metal eluates leads to reduced cell proliferation and 
increased apoptosis, especially after prolonged exposure. Gene expression analysis revealed 
time-dependent cellular responses to oxidative stress, with an initial activation of antioxidant 
defense mechanisms followed by changes related to iron homeostasis. These results suggest 
that metal ions released from orthodontic materials can induce oxidative stress in yeast cells, 
affecting their viability and genetic response. The study contributes to a better understanding of 
the molecular mechanisms involved in cellular adaptation to metal-induced oxidative stress. 
 
Keywords: Saccharomyces cerevisiae strain w303, metal ions, orthodontic appliances, antioxidants, RT-qPCR 
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Radon je prirodni radioaktivni plemeniti plin bez boje, okusa i mirisa koji nastaje raspadom urana 

mjesta.  
  Procjenjuje 

se da radon uzrokuje 3  14 % 
 Udisanjem radona i njegovih raspadnih produkata dolazi do 

  
16 % 

  

radona.  
  

povezuje s karcinomima malih stanica i planocelularnim karcinomom, noviji podaci ukazuju i na 
 

mjerenje koncentracija u zatvorenim prostorima, provedba preventivnih mjera ventilacije i 
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Radon is a naturally occurring radioactive noble gas that is colorless, odorless, and tasteless. It 
is formed by the decay of uranium in soil and rocks and can accumulate in enclosed spaces such 
as homes and workplaces. It is considered one of the leading environmental causes of lung 
cancer and the second most important risk factor after smoking. Among non-smokers, it 
represents the most significant cause. It is estimated that radon is responsible for 3  14 % of all 
lung cancer cases, depending on the average level of exposure and the prevalence of smoking 
in the population. Inhalation of radon and its decay products leads to the deposition of radioactive 
particles in the respiratory epithelium, causing DNA damage and genomic instability, which can 
ultimately result in carcinogenesis. Epidemiological studies have demonstrated a linear dose
response relationship with no safe threshold, with the risk of lung cancer increasing by 
approximately 16 % -term exposure. The synergistic effect of radon 
and smoking further increases the risk, with smokers estimated to be up to 25 times more 
susceptible to the carcinogenic effects of radon. The global disease burden is substantial, in 
2021, approximately 82,000 lung cancer deaths were attributed to residential radon exposure. 
Although radon exposure has traditionally been associated with small cell lung carcinoma and 
squamous cell carcinoma, more recent evidence also indicates an association with 
adenocarcinoma, particularly in non-smokers. Radon represents a significant but 
underrecognized public health issue and a preventable cause of lung cancer. Systematic 
measurement of radon concentrations in indoor environments, implementation of preventive 
ventilation measures, education of healthcare professionals and the general population are key 
steps in reducing the disease burden. Increasing awareness of radon is particularly important in 
the context of the rising incidence of lung cancer among non-smokers. 
 
Keywords: carcinogenesis; lung neoplasms; radon; smoking 
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u nastanku i intenzitetu ove boelsti. 

utjecaja va

eskriptivnu analizu 
Environmental Influences on Atopic Eczema 

u modernom industrijaliziranim svijetom. Atopijski dermatitis nije rijedak (10 % - 30 % djece i 2 % 
- 10 % 
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Atopic dermatitis is one of the most common chronic inflammatory skin diseases and significantly 
impairs the quality of life of both children and adults. Although genetic predisposition plays an 
important role in its development, there is growing evidence that environmental factors 
substantially influence the onset, severity, and course of the disease. The rising prevalence of 
atopic dermatitis in industrialized countries suggests that changes in the environment, lifestyle, 
and exposure to various external influences are highly significant in the development and 
intensity of this disease. Among the contributing factors, air pollution, conditions in the domestic 
environment, climate factors, allergens, diet, psychosocial stress, and changes in the skin 
microbiome are particularly prominent. Not only people with other atopic diseases are affected, 
but also individuals with healthy skin. Understanding these influences is important for a better 

fective preventive and 
therapeutic approaches. The goal of this paper is to describe the effects climate change, home 
conditions, atmospheric pollution, and diet have on people with atopic dermatitis. We use a 
descriptive analysis of data and scientific publications, with a focus on Environmental Influences 
on Atopic Eczema by Wismmy Lee et al. Conclusion is that the skin acts as a barrier and 
represents the largest boundary between the human body and the external world. It is constantly 
exposed to various agents. People with atopic dermatitis are burdened by an ineffective skin 
response to these agents. Even healthy skin of otherwise healthy individuals may, over time, 
become overwhelmed by conditions encountered in the modern industrialized world. Atopic 
dermatitis is not uncommon (10 %  30 % of children and 2 % 10 % of adults), and by ensuring 
a healthy environment free of pollutants, we can reduce the suffering of people affected by this 
disease. 
 
Key words: atopic dermatitis, pollutants, climate change, atmospheric pollution, home conditions 
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The gut microbiome represents a complex community of microorganisms that inhabit the human 
digestive system and play a crucial role in maintaining health. Research has shown that the 
composition of the microbiome varies significantly among individuals under the influence of 
factors such as diet, genetics, environment, and early-life experiences. Despite this variability, 
the functional metabolic activities of the microbiome are relatively stable, indicating its important 
physiological role. In recent decades, particular attention has been given to the concept of the 
gut brain axis, which describes the bidirectional communication between the gut microbiome 
and the central nervous system. This communication occurs through multiple mechanisms, 
including the immune system, the vagus nerve, the enteric nervous system, and metabolic 
pathways such as tryptophan metabolism and the production of short-chain fatty acids. These 
signals enable microorganisms to influence brain function and behaviour. An increasing number 
of studies link changes in the microbiome, or dysbiosis, with the development of various mental 
disorders, including anxiety, depression, autism, and neurodegenerative diseases. Experimental 
models have shown that alterations in microbiome composition can affect neurogenesis, synaptic 
plasticity, and microglial activation, further supporting its role in regulating brain functions. 
Additionally, stress can significantly disrupt microbiome balance, thereby further impacting 
mental health. On the other hand, modulation of the microbiome through probiotics, prebiotics, 
or fecal microbiota transplantation shows potential in improving psychological well-being, 
opening possibilities for the development of new therapeutic approaches. However, due to the 
high individual variability of the microbiome, further research is needed to clarify causal 
relationships. In conclusion, the gut microbiome is an important factor in maintaining mental 
health through complex communication networks with the brain, and a better understanding of 
these mechanisms may contribute to the development of innovative approaches in the prevention 
and treatment of mental disorders. 

Keywords: depressive disorder, dysbiosis, microbiome, nervous system, probiotics 
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uzrokovan prekomjernom i nepravilnom primjenom antibiotika te pojavom multirezistentnih 
bakterijskih sojeva. U tom kontekstu, bakteriofagi   
bakterijske stanice  
nadopuna standardnoj antibiotskoj terapiji. Cilj ovog rada bio je analizirati mehanizme djelovanja 
bakteriofaga te procijeniti njihovu kl
onih uzrokovanih multirezistentnim patogenima. U radu je provedena analiza dostupne 

fagove, varijabilnost u farmakokinetici i farmakodinamici, nedostatak standardiziranih terapijskih 

predstavljaju inovativan i perspektivan pristup u borbi protiv antimikrobne rezistencije, no za 
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Antimicrobial resistance is one of the leading global public health challenges, driven by the 
overuse and misuse of antibiotics and the emergence of multidrug-resistant bacterial strains. In 
this context, bacteriophages viruses that specifically infect and lyse bacterial cells are gaining 
renewed attention as a potential therapeutic alternative or adjunct to conventional antibiotic 
therapy. The aim of this paper was to analyze the mechanisms of action of bacteriophages and 
evaluate their clinical applicability in the treatment of bacterial infections, particularly those 
caused by multidrug-resistant pathogens. This study is based on a review of current scientific 
literature, including clinical trials, experimental studies, and case reports on phage therapy. The 
findings indicate that bacteriophages exhibit high specificity toward target bacteria, the ability to 
disrupt biofilms, and self-replication at the site of infection, all of which contribute to their 
therapeutic potential. Additionally, a significant synergistic effect between bacteriophages and 
antibiotics has been observed, enhancing bacterial susceptibility to antibiotics and reducing the 
development of resistance. Despite promising results, several challenges remain, including the 
emergence of bacterial resistance to phages, variability in pharmacokinetics and 
pharmacodynamics, lack of standardized treatment protocols, and a limited number of large-
scale randomized clinical trials. In conclusion, bacteriophages represent an innovative and 
promising strategy in combating antimicrobial resistance; however, further research and 
standardization are required for broader clinical implementation. 
 
Keywords: bacteriophages, phage therapy, antimicrobial resistance, antibiotics, biofilm 
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i primijeni zdravstvene informacije dostupne putem digitalnih tehnologija, definirana kao digitalna 
zdravstvena pismenost (DZP
DZP-a 

informacija. Cilj ovog pregl
DZP 

praksu u Hrvatskoj. Proveden je sustavni pregled baza podataka PubMed/Medline, Scopus, Web 

tudije i 
sustavni pregledi objavljeni u razdoblju 2019. 2025. koji su k

DZP-a mjerenih validiranim skalama poput eHealth Literacy Scale (eHEALS) uz 
primjenu PRISMA smjernica. Meta-
DZP-a eHEALS rezultata od 5,81 bod (95 % CI = 3,36 8,26) u 
usporedbi s periodom prije intervencije. Usporedba intervencijskih i kontrolnih skupina pokazala 

% CI = 1,63

etskog iskustva sudionika i 

navigacijsko-  Zanimljivo, osobe s 
 DZP promjenjiva je determinanta 

populaciju. Integracija DZP-a u 
 

 
 digitalna zdravstvena pismenost, eHealth pismenost, intervencije, javno zdravstvo, zdravstvene 

nejednakosti  
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evaluate, and apply health information available through digital technologies  defined as digital 
health literacy (DHL)  is becoming a key determinant of health outcomes. Low levels of DHL 
are associated with poorer medication adherence and less frequent use of preventive services. 
Although young people widely use digital technologies, they often lack the skills for critical 
evaluation of health information. The aim of this review paper is to systematically analyse the 
effectiveness of interventions aimed at improving DHL across different populations, with an 
emphasis on implications for public health practice in Croatia. A systematic review of the 
databases PubMed/Medline, Scopus, Web of Science, Embase, and the Cochrane Library was 

and 2025 that quantified the effectiveness of DHL interventions measured by validated scales 
such as the eHealth Literacy Scale (eHEALS) were included, following PRISMA guidelines. A 
meta-analysis of 15 studies showed that interventions aimed at improving DHL resulted in an 
average increase in eHEALS scores of 5.81 points (95 % CI = 3.36 8.26) compared to the pre-
intervention period. A comparison between intervention and control groups showed a statistically 
significant difference of 3.62 points (95 % CI = 1.63 5.60). Interventions included educational 
programs, digital tools, mobile health applications, and culturally tailored community-based 

guidance. Media literacy-type interventions predominated; however, procedural and navigation-
evaluation interventions proved to be the most effective. Interestingly, individuals with less 
technological background achieved greater improvement. Digital health literacy is a modifiable 
determinant of health that can be improved through targeted interventions. In Croatia, there is a 
need to develop culturally tailored programs for older adults, individuals of lower socioeconomic 
status, and rural populations. Integrating DHL into healthcare education curricula and lifelong 
professional development is essential for reducing health inequalities and improving outcomes. 
 
Keywords: digital health literacy, eHealth literacy, interventions, public health, health inequalities 
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ima. Proizvode ga gljive roda 
Aspergillus (npr. A. flavus, A. parasiticus
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u Hazard Analysis and Critical Control Point 
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Mycotoxins are secondary metabolites of molds that pose a significant risk to food safety and 
human health. Among them, aflatoxin stands out as the most toxic and significant due to its 
carcinogenicity and frequent presence in food products. It is produced by fungi of the genus 
Aspergillus (e.g. A. flavus, A. parasiticus), and is most commonly found in cereals, nuts and 
spices. Given the stability of aflatoxins during thermal processing of food, population exposure 
is an important public health problem. Long-term exposure is associated with liver cancer, 
immunotoxicity and chronic metabolic disorders. Aflatoxin, especially aflatoxin B1, is genotoxic 
through the formation of DNA adducts, which leads to mutations and the development of 
malignant changes, primarily in the liver. Chronic exposure is associated with an increased risk 
of liver cancer, especially in populations with a high prevalence of hepatitis B infection. Acute 
exposure can cause aflatoxicosis, characterized by severe liver damage and potentially fatal 
outcome. The development of mycotoxins is associated with inadequate food storage conditions, 
including high humidity and temperature, which favors the growth of mold. In addition, aflatoxins 
can have an immunosuppressive effect and contribute to a decrease in the body's resistance to 
infections. Exposure is often chronic and subclinical, which makes timely recognition and risk 
assessment difficult. Public health measures include control of storage conditions, 
microbiological and chemical food surveillance, and the application of the Hazard Analysis and 
Critical Control Point (HACCP) system. Despite existing regulations, aflatoxins continue to 
represent a significant global problem, especially in countries with limited resources. Education 
of producers and consumers further reduces the risk of exposure. Aflatoxin is the most important 
mycotoxin with significant clinical and public health consequences. Its widespread presence in 
food and proven carcinogenic effects require continuous monitoring and improvement of 
preventive measures. Integration of microbiological surveillance, sanitary engineering solutions 
and public health strategies is essential to reduce exposure and prevent diseases associated 
with this toxin. 
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Immune checkpoint inhibitors (ICIs), such as nivolumab and ipilimumab, have significantly 
improved survival in advanced lung cancer. However, they can cause immune-related adverse 
events, including hypophysitis. Inflammation of the pituitary gland may lead to multiple hormonal 
deficiencies, most importantly secondary adrenal insufficiency. Because patients often present 
with weakness, hypotension, confusion, headache, or presyncope, neurologists are frequently 
involved in the initial assessment. Early recognition is essential to prevent adrenal crisis.A 75-
year-old man with stage IV squamous cell lung carcinoma was receiving combination 
immunotherapy (nivolumab + ipilimumab). Two weeks before admission, he developed 
progressive fatigue, anorexia, cold intolerance, nausea, insomnia, and generalized weakness. 
He described a constant feeling of malaise and morning tremulousness. Several episodes of 
hypotension were recorded at home, leading to discontinuation of antihypertensive therapy. His 
condition culminated in severe hypotension (60/40 mmHg) with presyncope, diaphoresis, and 
marked exhaustion, prompting emergency evaluation. Neurological examination revealed 
pronounced asthenia and slowed psychomotor responses, but no focal neurological deficits or 
visual field defects. Laboratory findings showed hyponatremia (Na 127 134 mmol/L), low 
morning cortisol (59 nmol/L) with inappropriately low ACTH (0.8 pmol/L), consistent with 
secondary adrenal insufficiency. Free T4 was reduced (7.7 pmol/L) with normal TSH, indicating 
secondary hypothyroidism. Low testosterone and mildly elevated prolactin supported 
panhypopituitarism. Given the clinical presentation and ongoing immunotherapy, immune 
checkpoint inhibitor induced hypophysitis was diagnosed. The patient received immediate 
intravenous hydrocortisone, followed by oral glucocorticoid replacement and subsequent 
levothyroxine therapy. Hemodynamic parameters and neurological status improved rapidly after 
corticosteroid administration. ICI-induced hypophysitis is a potentially life-threatening 
neuroendocrine complication. In oncology patients presenting with unexplained hypotension, 
weakness, altered mental status, or hyponatremia, secondary adrenal insufficiency must be 
excluded. Neurologists play a key role in early recognition of this reversible cause of acute 
neurological deterioration. Prompt glucocorticoid replacement is lifesaving and may prevent 
adrenal crisis. 
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ma koji mogu dovesti do 

-
sestrinstva u Hrvatskoj i Srbiji ukazalo je na ra

a. Cilj ovog preglednog rada je analizirati modele 

Proveden je sustavni pregled baza PubMed, Scopus, Web of Science i PsycINFO za razdoblje 
2017. university students, mental health, intervention, 
prevention i well-being

ri glavne kategorije 
intervencija: digitalne intervencije, edukativn -

u Hrvatskoj ukazuju na potrebu za organiziranim programima mentalnog zdravlja studenata. 
Mentalno zdravlje studenata zahtijeva sveobuhvatan javnozdravstveni pristup koji integrira 
prevenciju, rano prepoznavanje i pravovremenu intervenciju. Razvoj koordiniranih strategija 

utjecaj. 
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The mental health of university students is an increasingly important public health concern across 
Europe. The transition to higher education requires complex adaptive skills, and students are 
exposed to numerous academic, social, and personal stressors that may contribute to the 
development of depression, anxiety, and other mental disorders. Evidence indicates a rising 
prevalence of psychological distress, particularly following the COVID-19 pandemic. A study 
conducted among nursing students in Croatia and Serbia demonstrated differences in life 
satisfaction and academic performance between groups, with stress identified as a common 
underlying factor. Universities play a key role in promoting mental health and fostering a 
supportive academic environment. To analyze intervention models for promoting student mental 
health, evaluate their effectiveness, and propose an integrated public health framework 
applicable to the Croatian higher education context. A systematic review of the literature was 
conducted using PubMed, Scopus, Web of Science, and PsycINFO databases for the period 
2017 2025. The search included the following keywords: university students, mental health, 
intervention, prevention, and well-being. Randomized controlled trials, systematic reviews, and 
cross-sectional studies were included. Intervention effectiveness was assessed based on 
outcomes related to symptoms of depression, anxiety, and stress measured using validated 
instruments. Four main categories of interventions were identified: digital interventions, 
educational programs, peer support, and integrated campus-based programs. These 
interventions significantly reduce symptoms of depression, anxiety, and stress, with digital 
interventions demonstrating particular effectiveness due to their accessibility, flexibility, and 
scalability. Studies conducted in Croatia highlight the need for structured mental health programs 
tailored to student needs. Student mental health requires a comprehensive public health 
approach that integrates prevention, early identification, and timely intervention. The 
development of coordinated mental health strategies at universities can significantly improve 
student well-being and contribute to broader societal outcomes. 
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Candida auris (Candidozyma auris) is a new, but rapidly emerging threat to public health, 
particularly in hospital settings. It is a multidrug-resistant yeast that causes invasive infections in 
critically ill patients, especially in intensive care units, and is easily transmitted through direct 
contact and contaminated equipment. C. auris has a uniquely structured cell wall and a strong 
propensity for biofilm formation, which promotes its persistence on surfaces and medical devices. 
Globally, a steady increase in cases with multiple hospital outbreaks has been reported, and 
international and European institutions warn of a rising burden in European hospitals. Invasive 
infections are associated with high mortality, while therapeutic options are limited due to primary 
resistance to fluconazole and increasingly reduced susceptibility to other antifungal agents. The 
recent emergence of C. auris in Croatia in 2025, with the first reported cases in University 
Hospital Centre Split and suspected cases in tertiary centres in Zagreb, represents a major public 
health event. The most vulnerable patients are affected  those with prolonged hospitalisation, 
invasive procedures, immunosuppression and broad-spectrum antibiotic exposure  in whom 
mortality is high and therapeutic options are restricted. Expert commentaries highlight the need 
for rapid patient isolation, reinforced hand hygiene, environmental decontamination and close 
contact tracing, supported by a coordinated hospital response. An additional challenge for the 
Croatian healthcare system is the insufficiently developed national surveillance for C. auris and 
the lack of clearly defined national guidelines for its management at the time of the first cases, 
which is consistent with European warnings about preparedness gaps. Eastern Croatia, 
interconnected through a network of secondary hospitals and referrals to tertiary centres, is 
therefore a particularly vulnerable region where C. auris may spread before being confirmed by 
laboratory diagnostics. In conclusion, timely strengthening of microbiology capacity, 
implementation of systematic screening of high-risk patients, standardised infection control 
protocols and national surveillance is essential to prevent C. auris from evolving from sporadic 
detection into an established hospital endemic in Croatian, particularly Slavonian, hospitals. 
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en je porast smrtnosti 
povezane s toplinom od 30 %, a samo tijekom ljeta 2022. godine procijenjeno je preko 61.000 

Ljeto 2025. godine rezultiralo je s procijenjenih 

s toplinom   
 Cilj ovog rada je analizirati 

 Proveden je sustavni pregled literature i institucionalnih 
  

WHO-a. Analizirani su pokazatelji 
mortaliteta, morbiditeta, gubitka radnih sati i provedbe nacionalnih akcijskih planova. Rezultati 

s toplinom. Procjenjuje se da bi bez dodatnih mjera do 2050. 

 toplinskog stresa dosegnuo je 
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Climate change is one of the greatest threats to public health in the 21st century, particularly in 
the WHO European Region, the fastest-warming continent globally. Over the past two decades, 
heat-related mortality has increased by 30 %, with more than 61,000 deaths recorded during the 
summer of 2022 in Europe. The summer of 2025 caused an additional estimated 24,000 
premature deaths. Croatia stands out with one of the highest standardized heat-related mortality 
rates, reaching 41 per 100,000 inhabitants in Osijek  the highest among 854 European cities 
analyzed. This study aims to analyze the latest epidemiological data on the impact of heatwaves 
on population health in Southeast Europe, with a particular focus on Croatia, and to identify key 
public health interventions for protecting vulnerable population groups. A systematic review of 
scientific literature and institutional reports published between 2020 and 2025 was conducted. 
Data sources included the Lancet Countdown, the European Environment Agency, Eurostat, and 
the WHO. Indicators analyzed comprised mortality, morbidity, loss of working hours due to heat 
stress, and the implementation of national heat-health action plans. The findings indicate a 
worsening of the health impacts of climate change, with most monitored indicators reaching 
concerning levels. In Croatia, 731 heat-related deaths were recorded in 2022. Without additional 
adaptation measures, annual heat-related mortality in Europe could reach up to 120,000 deaths 
by 2050. The most vulnerable groups include the elderly, children, individuals with chronic 
diseases, and outdoor workers. Additionally, global productivity losses due to heat stress have 
reached record levels. Climate change is already significantly affecting population health, with 
further deterioration expected. Key measures include the development of national action plans, 
strengthening early warning systems, adapting healthcare infrastructure, and fostering 
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za sve aktivnosti koje obavljaju u sklopu sporta kojim se bave. Uz konstantan unos 
. Cilj ovoga rada je 
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, bitna je i adekvatna hidracija. 
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 brza hrana te se do 2004. 
smatralo da kofein se tretira kao doping, a koncentracija kofeina u urinu nije smjela prelaziti 12 
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Adequate nutrition is of paramount importance for athletes, as the energy derived from food is 
required to support the wide range of activities they perform, regardless of their intensity or 
magnitude. In addition to the regular intake of macronutrients, proper hydration and the use of 
dietary supplements, when applicable, also play a significant role in maintaining optimal physical 
performance. The primary aim of this research is to examine proper nutrition in detail, to 
determine the extent to which athletes themselves, as well as the entire team, are educated on 
this topic, and to define the boundaries that characterize each phase of the nutritional process. 
The research is based on the analysis of graduate-level research papers, scientific publications, 
and relevant academic articles. This study presents the classification of micronutrients and 
macronutrients and examines their adequate intake among athletes before and after training, as 
well as following competition. Carbohydrates represent the primary source of energy during 
physically demanding training sessions, indicating their crucial role in pre-training nutrition. 
Furthermore, athletes are advised to consume carbohydrates in larger quantities after training or 
competition in order to support recovery and prevent the loss of muscle mass. In addition to 
macronutrient intake, adequate hydration is essential. During training or competition, athletes 
should avoid experiencing thirst, as it represents one of the early symptoms of dehydration. 
Through sufficient fluid intake, athletes should compensate for the total amount of fluid lost 
through perspiration. Athletes generally require between 2.5 and over 6 liters of fluids per day, 
depending on training intensity, body size, and sweat rate. Baseline recommendations are 
approximately 3.7 liters per day for men and 2.7 liters per day for women., although athletes 
often determine their fluid consumption individually. Alongside macro- and micronutrients, 
athletes frequently consume sports drinks in order to replenish fluids, as well as sodium and 
potassium lost during training, and to support overall physical and psychological performance. 
Fatty and fast foods may negatively affect athletic performance. Until 2004, caffeine was 
considered a doping substance, and urinary concentrations were not allowed to exceed 12 

World Anti-Doping Agency (WADA), caffeine 
is no longer classified as a prohibited substance. It is only monitored under the WADA Monitoring 
Program, meaning that its use in sport is tracked but not banned. In conclusion, this research 
provides insight into the level of education of athletes and their coaches regarding adequate 
nutrition. The findings suggest that many athletes do not possess sufficient knowledge about 
proper nutrition, and that some individuals lack adequate nutritional guidance during their 
preparation period.  
  
Keywords: sport, adequate nutrition, nutrients, hydration, education 
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Light pollution is an environmental problem in urban areas caused by excessive use of artificial 
lighting at night. Exposure to artificial light disrupts the natural cycle of light and darkness, which 
is important for regulating the circadian rhythm. The circadian rhythm is the internal biological 
clock that regulates processes such as sleep, metabolism, and hormonal regulation. Disruption 
of this rhythm may negatively affect human health. The aim of this paper is to present scientific 
knowledge on the impact of light pollution on circadian rhythm and health. This paper presents a 
review of scientific literature obtained by searching the PubMed, Scopus, and Google Scholar 
databases for studies published between 2014 and 2024. Relevant scientific and review articles 
examining the effects of light pollution and artificial light at night on circadian rhythm and health 
outcomes were included in the analysis. Numerous epidemiological and experimental studies 
show that exposure to artificial light at night can disrupt the natural circadian rhythm. Research 
indicates that artificial night-time light may suppress melatonin secretion, a hormone important 
for regulating sleep and biological rhythms. Reduced melatonin levels are associated with sleep 
disturbances, poorer sleep quality, and increased daytime fatigue. Epidemiological evidence also 
suggests a link between chronic exposure to night-time light and metabolic disorders, including 
an increased risk of obesity and type 2 diabetes. Disrupted circadian rhythm has also been 
associated with a higher incidence of cardiovascular diseases. Some studies suggest a possible 
association between light pollution and mental health problems, including depression and 
anxiety. Light pollution is an important environmental risk factor that may negatively affect 
circadian rhythm and health. Understanding its effects is important for developing public health 
strategies aimed at reducing exposure to artificial light at night and preserving healthy biological 
rhythms in the population. 
 
Keywords: circadian rhythm, environmental exposure, lighting, melatonin, sleep disorders 
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Antimikrobna rezistencija (AMR

mort
AMR-a. U tom kontekstu, 

CRISPR-Cas sustav, koji prirodno predstavlja obrambeni mehanizam bakterija protiv stranog 
genetskog materijala, prepoznat je kao inovativan alat s velikim potencijalom za ciljano 
djelovanje na bakterijske genome i gene odgovorne za rezistenciju na antibiotike. Cilj ovog 

cijal primjene CRISPR-Cas tehnologije u borbi protiv antimikrobne 

dostupnih znanstvenih podataka o CRISPR-Cas sustavima i njihovim antimikrobnim primjenama 

iznimno precizno cilja
Eks

Staphylococcus aureus ili za uklanjanje plazmida koji 

rezistenciju kod MRSA 
CRISPR sustavi mogu blokirati horizontalni prijenos gena 

CRISPR-Cas 

ti javnog 
 

 
- Staphylococcus aureus 
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Antimicrobial resistance (AMR) represents one of the greatest challenges in modern public 
health, as it reduces the effectiveness of existing antibiotics and complicates treatment of 
numerous bacterial infections. The increasing prevalence of resistant pathogens leads to longer 
illness, higher mortality, and substantial burdens on healthcare systems and the economy. 
Developing new therapeutic strategies is therefore essential to address the growing global 
problem of AMR. In this context, the CRISPR-Cas system, which naturally functions as a 
bacterial defense mechanism against foreign genetic material, has been recognized as an 
innovative tool with high potential for targeted action against bacterial genomes and genes 
responsible for antibiotic resistance. This abstract aims to present the potential application of 
CRISPR-Cas technology in combating AMR and its relevance for developing novel therapeutic 
strategies. Analysis of current scientific data on CRISPR-Cas systems and their antimicrobial 
applications shows that programmable nucleases, particularly Cas9, can be directed to specific 
bacterial DNA sequences associated with virulence and resistance. This approach allows precise 
targeting of pathogenic bacteria while minimizing effects on surrounding microbiota. 
Experimental studies have demonstrated that Cas9 can be programmed to selectively destroy 
virulent Staphylococcus aureus strains or remove plasmids carrying resistance genes, 
preventing the spread of resistance within bacterial populations. For example, Cas9 can be 
targeted to the mecA gene responsible for methicillin resistance in MRSA strains, selectively 
eliminating resistant bacteria from mixed populations. CRISPR systems have also been shown 
to block horizontal gene transfer of resistance genes and reduce the prevalence of resistant 
strains in mixed bacterial communities. In conclusion, CRISPR-Cas technology represents a 
promising approach for combating AMR by enabling selective removal of pathogenic bacteria 
and resistance genes. Despite challenges such as efficient delivery systems and safety 
considerations, further research could enable clinical application, significantly contributing to 
public health protection and preservation of antibiotic efficacy. 
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inskim pomagalima. U 

entitetima 
povezanima s biofilmnima, s posebnim osvrtom na infekcije vezane uz intravenske i urinarne 

reverzibilne i zatim ireverzibilne adhezije, produkcije polisaharidne matrice i sazrijevanja u 
trodimenzionalnu strukturu mikrokolonija i vodenih kanala, uz promjene ekspresije brojnih gena 
i aktivaciju quorum sensing sustava. Takva organizacija, zajedno s usporenim rastom stanica i 

respiratornog 
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ranih faza formiranja biofilma ili njegovih signalnih putova. 
 

 
 
 
 
 
 
 
 
 
 
 
 
Kontakt: peicmatija4@gmail.com 



140  

The role of biofilm in chronic and hospital-acquired infections 
 

, Matias Andjal , Maja Bogdan   
Josip Juraj Strossmayer University of Osijek, Faculty of Medicine, Osijek, Croatia  
Department of Clinical Microbiology and Hospital Infections, Clinic for Infectious Diseases, University Hospital 

Centre Osijek, Osijek, Croatia  
 
 
 
 
Biofilm is a structure of microorganisms firmly adhered to a surface and embedded in a matrix of 
extracellular polymers, wherein cells adopt a phenotype distinct from the planktonic form, with a 
consequent increased capacity for survival in the human body and on medical devices. In the 
clinical environment, biofilm colonizes mucous membranes and implanted devices (urinary 
catheters, intravenous and central venous catheters, urinary catheters, prosthetic heart valves, 
contact lenses, intrauterine devices, dental water lines), often at sites of damaged tissue or 
surfaces coated with a conditioning film of plasma proteins. The aim of this work is to present the 
mechanisms of biofilm formation, explain the causes of its pronounced resistance to antimicrobial 
drugs and the host immune response, and emphasize the role of biofilm in the development and 
persistence of chronic and hospital-acquired infections. Materials and methods include a review 
of relevant scientific and clinical literature on biofilm formation, its ultrastructure, antimicrobial 
resistance, and clinical entities associated with biofilms, with particular reference to infections 
related to intravenous and urinary catheters and prosthetic heart valves. The main results 
indicate that biofilm forms through a sequence of reversible and then irreversible adhesion, 
production of a polysaccharide matrix, and maturation into a three-dimensional structure of 
microcolonies and water channels, with changes in the expression of numerous genes and 
activation of quorum sensing systems. Such organization, together with slowed cell growth and 
impaired penetration of antimicrobial drugs through the matrix, leads to multiple reductions in 
susceptibility to antimicrobial agents and ineffective immunological clearance, which favors 
chronic infections such as endocarditis, chronic urinary tract infections, respiratory tract infections 
in patients with cystic fibrosis and periodontitis, as well as infections associated with catheters 
and other medical devices. In conclusion, biofilm represents a central pathogenetic mechanism 
of numerous chronic and hospital-acquired infections, and understanding its biology is a 
necessary prerequisite for the development of effective preventive and therapeutic strategies, 
including modification of medical device surfaces, application of local antimicrobial coatings, and 
targeting early stages of biofilm formation or its signaling pathways. 
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epoksidnih smola koji djeluje kao endokrini disruptor. Zbog svoje sposobnosti vezanja na 
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Bisphenol A (BPA) is a widely used chemical compound in the production of polycarbonate 
plastics and epoxy resins that acts as an endocrine disruptor. Due to its ability to bind to estrogen 
receptors and influence hormonal signaling, it can interfere with sensitive periods of nervous 
system development, particularly during the prenatal and early postnatal periods. The aim of this 
paper is to present current scientific knowledge on the action of BPA as an endocrine disruptor 
and to analyze the potential effe
number of epidemiological and experimental studies indicate a possible association between 
early BPA BPA can cross the placental 
barrier and has been detected in amniotic fluid, cord blood, and breast milk, confirming exposure 
of the fetus and newborn. Mechanisms of action include interaction with estrogen and androgen 
receptors, disruption of thyroid function, and effects on neurotransmitter systems important for 
brain development. BPA has also been reported to influence the epigenetic regulation of genes 
involved in neuronal proliferation, migration, and synaptogenesis. Studies have shown that 
prenatal exposure to BPA may be associated with a higher prevalence of behavioral problems, 
attention disorders, hyperactivity, anxiety, and changes in emotional regulation in children. Some 
studies also suggest possible effects on cognitive functions, including attention, memory, and 
executive functions. Sex differences in the effects of BPA have also been observed, further 
supporting hormonally mediated mechanisms of action. Although study results are not always 
fully consistent due to differences in methodology and levels of exposure, an increasing body of 
evidence suggests that BPA may act as a risk factor for subtle changes in neurodevelopment 
during critical developmental periods. Early exposure to BPA represents a potential public health 
concern due to its possible long-term effects on brain developm
Given the widespread presence of BPA in everyday products, further research is needed to 
clarify the mechanisms of action and the actual extent of risk. At the same time, it is important to 
develop preventive strategies and regulatory measures aimed at reducing exposure of pregnant 
women and children to this chemical. 
 
Keywords: bisphenol A, endocrine disruptors, neurodevelopmental disorders, child development, prenatal 
exposure 
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Multiple tumor sites in a single patient represent a significant diagnostic and therapeutic 
challenge. Differentiating primary tumors from metastatic disease often necessitates invasive 
diagnostic procedures. While essential for establishing an accurate diagnosis and guiding 
treatment, these procedures carry inherent risks and potential complications. A 78-year-old male, 
long-term smoker, with a history of papillary urothelial carcinoma of the urinary bladder treated 
by endoscopic resection, underwent computed tomography (CT) of the thorax, which revealed a 
well-circumscribed soft-tissue mass in the lower lobe of the right lung. This finding prompted 
further evaluation with positron emission tomography/computed tomography (PET/CT). 
Pathological fluorodeoxyglucose (FDG) uptake was observed in the left parotid gland, suggestive 
of a Warthin tumor. Increased metabolic activity was also detected in multiple mediastinal and 
hilar lymph nodes, as well as in a nodular lesion in the apical segment of the right lung. Several 
additional pulmonary lesions showed no FDG uptake; one was suspected to be a hamartoma. 
Due to suspicious lymphadenopathy, endobronchial ultrasound (EBUS) with transbronchial 
needle aspiration of lymph nodes (station 11 and precarinal) was performed. Cytology revealed 
malignant cells. A repeat EBUS one month later confirmed findings consistent with small cell lung 
carcinoma. Following the second procedure, the patient developed a severe allergic reaction to 
sedative agents, presenting with hypotension and respiratory insufficiency without urticaria or 
bronchospasm. He was admitted to the intensive care unit, where he was stabilized. A follow-up 
CT six months later demonstrated significant progression of mediastinal and left hilar 
lymphadenopathy and new pulmonary nodules. Due to deterioration of his general condition, 
oncological treatment could not be initiated. Invasive diagnostic procedures such as EBUS are 
essential for accurate diagnosis and treatment planning in oncology patients. However, they 
carry a risk of serious complications, particularly in the elderly, highlighting the need for 
individualized risk benefit assessment. 
 
Key words: Anaphylaxis, Small Cell Lung Carcinoma, Urinary Bladder Neoplasms  
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Shoulder dystocia is an obstetric emergency defined by failure of the shoulders to deliver 
spontaneously after the fetal head, most commonly due to impaction of the anterior shoulder 
behind the pubic symphysis. With incidence of 0.1  2.3 %, it is rare but time-critical condition 
that can result in maternal and neonatal morbidity. Risk factors include fetal macrosomia, 
maternal obesity, and labor augmentation; however, shoulder dystocia cannot be reliably 
predicted. Therefore, rapid recognition and management according to standardized protocols are 
essential to reduce adverse outcomes. Aim of this paper was to present a clinical case of 
shoulder dystocia and emphasize the importance of timely recognition, appropriate 
management, and prevention of modifiable risk factors. Data were collected from the medical 
records of a patient. Case involves a 26-year-old primiparous woman with obesity admitted in 
active labor at 37+3 weeks of gestation. Labor was augmented with intravenous oxytocin. Vaginal 
delivery proceeded in cephalic presentation with mediolateral episiotomy. Shoulder dystocia 
occurred after delivery of the fetal head. First-line maneuvers (McRoberts maneuver and 
suprapubic pressure) were immediately applied, releasing the impacted shoulder and allowing 
completion of delivery without additional interventions. A male newborn weighing 4100 g, 
measuring 53 cm was delivered with Apgar scores of 8 and 9. A pediatrician was present at birth, 
and the newborn was transferred for neonatal observation. Active management of the third stage 
of labor was performed with administration of Syntometrine. Maternal complications included a 
vaginal laceration requiring surgical repair, while uterine tone and postpartum bleeding were 
unremarkable. Shoulder dystocia is an unpredictable serious condition requiring prompt, 
protocol-based management. The rising prevalence of maternal obesity and gestational diabetes 
increases the frequency of associated risk factors; therefore, in addition to healthcare 
professional training, public health measures aimed at preventing these conditions are essential 
to reduce adverse outcomes. 
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The gut microbiota represents a complex ecosystem of microorganisms that plays a key role in 
the regulation of metabolic, immune, and inflammatory processes in the human body. Over the 
past decade, a growing body of research has highlighted a strong association between dietary 
patterns, gut microbiota composition, and the development of metabolic diseases. An 
unbalanced diet rich in ultra-processed foods, saturated fats, and refined sugars can lead to gut 
microbiota dysbiosis, which is associated with chronic low-grade inflammation and an increased 
risk of metabolic disorders. The aim of this review is to present current knowledge on the role of 
diet in modulating gut microbiota and its impact on metabolic health. Dietary patterns significantly 
influence the diversity and functional composition of the gut microbiota. A diet rich in dietary fiber, 
fruits, vegetables, and whole grains promotes the growth of beneficial bacterial genera such as 
Bifidobacterium and Lactobacillus, which are involved in the production of short-chain fatty acids 
(SCFAs), including butyrate, propionate, and acetate. These metabolites play an important role 
in maintaining gut barrier integrity, regulating immune responses, and modulating glucose and 
lipid metabolism. In contrast, a diet high in ultra-processed foods and saturated fats is associated 
with increased intestinal permeability, endotoxemia, and activation of inflammatory signalling 
pathways, which may contribute to the development of insulin resistance, obesity, and metabolic 
syndrome. Epidemiological and experimental studies also indicate that the Mediterranean dietary 
pattern positively affects microbiota diversity and is associated with a more favorable metabolic 
profile. Available evidence suggests that diet is an important modifiable factor that can influence 
the composition and function of the gut microbiota and consequently metabolic health. Promoting 
balanced dietary patterns rich in fiber and minimally processed foods may represent an important 
strategy in the prevention of metabolic diseases. Further research is needed to better understand 
the complex mechanisms underlying the interactions between diet, microbiota, and human 
health.  
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Prematurely born newborns are at high risk of sudden onset life-threatening complications that 
require timely recognition and management. Birth injuries such as clavicle fractures are most 
commonly associated with vaginal delivery but may also occur during caesarean section, 
especially in emergency situations with difficult fetal extraction. Respiratory complications such 
as pneumothorax further increase the risk and require urgent invasive intervention. A female 
newborn, first twin, was delivered from a twin pregnancy at 29+5 weeks of gestation by 
emergency caesarean section due to placenta previa bleeding. The newborn weighed 1250 g 
with an APGAR score of 6/7. Immediately after birth, the infant developed respiratory 
insufficiency and was admitted to the neonatal intensive care unit, where initial respiratory 
support was provided with non-invasive ventilation (Neopuff) with FiO  up to 40 %. Due to 
radiological signs of respiratory distress syndrome, Curosurf 200 mg/kg was administered using 
the LISA method. Despite initial stabilization, tension pneumothorax developed and was 
confirmed radiologically. Emergency thoracentesis and thoracic drain placement were 
performed. The infant was intubated and placed on mechanical ventilation. Simultaneous 
diagnostic evaluation revealed a midshaft fracture of the right clavicle. During hospitalization, 
intensive respiratory support was provided with gradual reduction after stabilization. Due to the 
risk of bronchopulmonary dysplasia, steroid therapy was initiated according to the DART 
protocol. After extubation, the infant was transitioned to non-invasive ventilation, followed by 
spontaneous breathing, introduction of enteral feeding, and adequate weight gain. The infant 
was discharged home in good general condition, vital, with scheduled follow-up appointments. 
This case demonstrates that, despite an extremely risky perinatal course and the presence of 
multiple neonatal complications, timely intensive care, appropriate diagnostics, and a 
multidisciplinary approach with emergency invasive interventions can enable stabilization and a 
favorable outcome. Early recognition and decisive intervention are pivotal for survival in 
vulnerable preterm newborns. 
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A healthy and balanced diet is one of the most effective strategies for preventing chronic diseases 
of modern society. The aim of this workshop on disease prevention through nutrition is to educate 
participants about the importance of daily dietary choices and their impact on long-term health. 
Appropriate food selection can significantly reduce the risk of developing type 2 diabetes, obesity, 
cardiovascular diseases, and other metabolic disorders. Such a diet ensures optimal intake of 
macronutrients (carbohydrates, proteins, and healthy fats), micronutrients (vitamins and 
minerals), fiber, and antioxidants that protect the body and support its proper functioning. In a 
time of increasing prevalence of hyperglycemia, hypertension, hypercholesterolemia, and 
overweight, it is essential to raise awareness of the powerful role of nutrition in maintaining health. 
Through practical activities and shared meal preparation, the Healthy Breakfast project aims to 
introduce participants to the concept of preventive nutrition. By using carefully selected, 
accessible, affordable, and nutritionally valuable foods, participants are shown that healthy eating 
does not have to be complicated or expensive. Prepared meals serve as examples of how simple 
combinations can contribute to blood glucose stabilization, reduction of inflammatory processes, 
and maintenance of a healthy body weight. Participants are encouraged to make daily food 
choices that support rather than compromise their health. Regular consumption of nutrient-rich 
meals improves energy levels, concentration, mood, and overall daily functioning. In the long 
term, such habits reduce the risk of chronic diseases and contribute to a higher quality of life and 
greater overall well-being. It is expected that, following the tasting session, presentation, and 
provided recipes, participants will recognize the benefits of healthy nutrition and gradually 
incorporate these practices into their daily routines, thereby establishing a foundation for long-
term health and well-being. 
 
Keywords: type 2 diabetes mellitus, cardiovascular diseases, obesity, disease prevention, healthy diet  
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