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Ivica APOSTOLOV, CerteED (Hons) BscHS
PHI University institute of Clinical biochemistry Skopje, Republic of North Macedonia

Invited speaker

Introduction: Laboratory medicine is a medical science pioneer in development and application of EQA of
analytical procedures. An external quality control program consists in a systematic distribution of several control
samples among a few laboratories and an evaluation of results obtained by an organization external to the
participant laboratory. The generally accepted term for this activity is EQA. Another term used to refer to these
activities is proficiency testing that is something practically identical to external QC that formally recognizes the
attainment of good results by the participant.

Objectives/Content: An external QC program distributes same control samples to various laboratories and
evaluates results obtained with a common criterion. The aim of this module is to summarize the evolution of
various types of external programs, to point out the progresses to practical consequences of the participant
laboratories. EQA programs were initiated at evidencing big discrepancies among laboratory results developed in
various countries and some mechanisms to harmonize them were proposed to establish common performance
specifications derived from biological variation and to use as educational tool to focus EQA to assure the adequate
clinical use of laboratory tests, use commutable controls to harmonize the different EQA models by promoting a
forum for co-operation and exchange of knowledge on quality-related matters.

Materials and methods: The material for this module is a brief revision of the different types of external programs
that have been used for the last 20 years. The method is the critical analysis of the strong and weak points of each
program model, from the light of our experience.

Results: The main objectives were to estimate the inaccuracy of results obtained by every participant laboratory,
to verify the imprecision for schemes where the control material was analyzed several times, comparing to that
obtained by the other participants, to evaluate acceptability of results, to define quality specifications for EQA, to
promote use of homogeneous analytical systems (calibrator, reagents, and instrument from same manufacturer)
and to select the best control material possible.

Conclusion: To participate in an EQA with commutable-reference method assigned values controls allows to
know the real inaccuracy/accuracy of tests results and patient’ impact, as well as calibrators traceability.
Participation in EQA with commutable control material where the target value preferentially is set by a reference
measurement procedure. To evaluate individual laboratory performance and participant methods performance
using similar criteria among all EQA is to focus on LQ educational EQA, harmonization among EQA and LQ by
Vigilance of the quality of the current available analytical methods.

Keywords: external control; performance specifications; quality assurance



Prof. dr. Emina KISELJAKOVIC

Redovni profesor
Katedra za medicinsku biohemiju, Univerzitet u Sarajevu - Medicinski fakultet, Sarajevo, Bosnha i Hercegovina

Pozvani predavac¢

Tumor marker je biohemijski indikator prisustva tumora u organizmu. Markere proizvodi tumor ili domacin kao
odgovor na prisustvo malignog tkiva. Koriste se za diferencijaciju tumorskog od normalnog tkiva na osnovu
njihovog odredivanja u krvi. Markeri se mjere kvalitativno ili kvantitativno hemijskim, imunoloskim metodama,te
molekularno-dijagnosti¢kim metodama.

Ciljevi ovog preglednog rada su da se daju osnovne karakteristike tumor markera i ukaze na izazove pri njihovom
odredivanju i primjeni u klini¢koj praksi.

Tumor markeri ukljuuju razliCite supstance kao $to su povrsni antigeni, citoplazmatski proteini, enzimi hormoni,
onkofetalni antigeni, reveptori. Mogu se klasificirati bazirano na klini¢koj aplikaciji: skrining i rana detekcija,
dijagnostika, odgovor na terapiju, prognoza i monitoring pacijenata. Najvaznije karakteristike tumorskih biomarkera
je da su visoko specifi¢ni i osjetljivi. Ovakvi idealni tumor markeri ne postoje.

Neki markeri su specifi¢ni samo za jedan tip tumora, dok se drugi sre¢u kod viSe tumorskih tipova. Mnogi markeri
se susrecu u karcinomu ali i non-karcinomskim uslovima te nisu pouzdani za postavljanje dijagnoze karcinoma. Sa
druge strane, koncentracija nekih tumorskih markera odrazava tumorsku aktivnost i volumen istog.

Tumor markeri se ne mogu Kkoristiti za skrining je nisu dovoljno specifi¢ni, ali su pojedini dobri alati za potvrdu
dijagnoze, prognozu i praéenje pacijenta, izbor i monitoriranje terapije te otkrivanje rekurentne bolesti. Vrijednosti
markera se tumace zajedno sa rezultatima klini€kih, drugih laboratorijskih i slikovnih pretraga ili se koriste paneli
testova da bi im se povecala osjetljivost i specifi¢nost.

Kljuéne rije€i: tumorski marker; odredivanje; klasifikacija; osjetljivost; specificnost

CHALLENGES IN DETERMINATION AND CLINICAL UTILITY OF TUMOR MARKERS

Prof. dr. Emina KISELJAKOVIC

Full Professor
Department of Medical Biochemistry, University of Sarajevo - Faculty of Medicine, Sarajevo, Bosnia and Herzegovina

Invited speaker

A tumor marker is a biochemical indicator of the tumor presence in the body. They are substances produced in
tumor cells or by the host in response of tumor and secreted into body fluids in which they can be quantitated by
non-invasive analyses. Their primary use is in differentiation of a tumor from normal tissue or to determine the
presence of a tumor. Markers are measured qualitatively or quantitatively by chemical, immunological, or molecular
diagnostic methods.

The aims of this review are to provide the basic characteristics of tumor markers and to underline the challenges in
determination and application in clinical practice.

Tumor markers include a variety of substances like cell surface antigens, cytoplasmic proteins, enzymes,
hormones, oncofetal antigens, receptors, oncogenes and their products. They can be classified based on clinical
application: screening and early detection, aid in the diagnosis, determining response to therapy and follow-up of
patients. The most important characteristics of an ideal tumor marker are to be highly specific to a given tumor type
and to be highly sensitive to detect small tumors and avoid false positive results. So far, there is no ideal tumor
marker in practice.

Some tumor markers are specific for only one type of cancer, the others are found in several cancer types. Many of
the markers are seen in cancer but also in noncancerous conditions. Consequently, these tumor markers are not
reliable as a cancer diagnostic tool. However, in some cases blood concentrations of tumor markers reflect active
tumor mass and its volume.

Tumor biomarkers are not applicable for cancer screening, but ones that are accessible in laboratory and clinical
practice for most cancer cases, are additional, valuable tools in estimating patient prognosis, assessing
effectiveness of treatment modality, and detection of the disease recurrence. Determined marker values should be
interpreted together with the results of clinical, laboratory and imaging tests, or use panels of test to increases their
sensitivity and specificity.

Keywords: tumor markers; determination; classification; sensitivity and specificity; clinical utility



Dalibor VLADUSIC
Dom zdravlja Dr Milutin Ivkovi¢, Beograd, Republika Srbija

Pozvani predavac

Celokupan postupak laboratorijskog rada u svim njegovim fazama mora da bude definisan, standardizovan i
kontrolisan. Kvalitet je kategorija od koje zavisi rad, uspeh i opstanak svake zdravstvene ustanove. Sistem
kvaliteta laboratorijskog rada se ostvaruje poStujuci nekoliko vaznih principa: usmerenosti na korisnike, pruzanjem
kvalitetne i pravovremene usluge, usavrSavanjem i informisanjem, praéenjem razvoja klinicko - biohemijske
dijagnostike, uvodenjem savremenih i efikasnih metoda ispitivanja, tacnim i pravovremenim nalazima. Pored
kvaliteta podjednako vazan faktor je i etika zaposlenih. Osnovno nacelo moderne etike je poStovanje Zivota
pacijenta. Medicinska etika ima za cilj da profiliSe savremenog zdravstvenog radnika u kontekstu odnosa
zdravstveni radnik - kolege, zdravstveni radnik - bolesnik, zdravstveni radnik - porodica pacijenta, zdravstveni
radnik i zajednica. Sam proces rada u laboratoriji proti¢e kroz tri faze laboratorijsko - dijagnosti¢kog ispitivanja: pre-
analitika (57% rada u laboratoriji otpada na preanalitiku), analitika (25%) i post-analitika (17%). Najveci broj
greSaka se deSava u pre-analitickoj fazi (70%). Na rezultat laboratorijskih uzoraka mogu uticati razliciti faktori.
Tako razlikujemo fizioloske varijable (starost, pol, rasa, cirkadijalni ritam, trudnoca, fizicka aktivnost, nadmorska
visina, pusenje), uzorkovanje krvi i rukovanje uzorcima (transport, stabilnost). Priprema pacijenta pre uzimanja
uzorka je neophodna za ispravno odredivanje trazenih parametara, a podrazumeva stanje pacijenta pre uzimanja
uzoraka kao i za vreme uzimanja uzorka. Pravilna priprema pacijenata, uzorkovanje i rukovanje uzorcima nakon
venepunkcije je od velikog znadaja za dobijanje ispravnog analita za laboratorijska ispitivanja. Ovaj rad ukazuje na
znacaj komunikacije i edukacije zdravstvenih radnika u cilju dobijanja kvalitetnog uzorka krvi, jer preanaliticka
greSka ima najvedi uticaj na kvalitet laboratorijskih rezultata.

Klju€ne rijedi: kvalitet; kontrola; laboratorija

INFLUENCE OF PREANALYTICS ON THE QUALITY OF LABORATORY RESULTS

Dalibor VLADUSIC
Health Center Dr. Milutin Ivkovi¢, Beograd, Serbia

Invited speaker

The entire process of laboratory work in all its phases must be defined, standardized and controlled. Quality is a
category on which the work, success and survival of any healthcare institution depend. The quality system of
laboratory work is realized by adhering to several important principles: focusing on users, providing quality and
timely services, training and information, monitoring the development of clinical and biochemical diagnostics,
introducing modern and efficient testing methods, accurate and timely findings. In addition to quality, employee
ethics is an equally important factor. The basic principle of modern ethics is respect for the life of the patient.
Medical ethics aims to profile the modern healthcare worker in the context of the relationship between employee -
colleague, employee - patient, employee - patient's family, employee and community.

The actual process of working in the laboratory goes through three phases of laboratory diagnostic testing: pre-
analytical (57% of laboratory work is pre-analytical), analytical (25%) and post-analytical (17%). The largest
number of errors occurs in the pre-analytical phase (70%). The results of laboratory samples can be influenced by
various factors. For example, we distinguish between physiological variables (age, gender, race, circadian rhythm,
pregnancy, physical activity, altitude, smoking), blood collection and sample handling (transportation, stability).
Patient preparation prior to sample collection is necessary for the correct determination of the required parameters
and includes both the patient's condition prior to sample collection and during sample collection. Proper
preparation of the patient, collection of the sample and handling of the sample after venipuncture are of great
importance for obtaining the correct analyte for laboratory testing. This article demonstrates the importance of
communication and education of medical staff to obtain a high quality blood sample, as pre-analytical errors have
the greatest impact on the quality of laboratory results.

Keywords: quality; control; laboratory



Prof. dr. Darija Vukié-LUSIC

Vanredni profesor

Nastavni zavod za javno zdravstvo Primorsko-goranske Zupanije, Rijeka, Hrvatska

Medicinski fakultet, Sveuciliste u Rijeci, Rijeka, Hrvatska

Pozvani predavaé

U cilju osiguranja zdravstvene ispravnosti vode za ljudsku potroSnju, nedavno je u Europskoj Uniji, pa tako i u
Hrvatskoj, temeljito izmijenjen pravni okvir koji regulira to podrugje. Promjene su proizadle iz potrebe za
unaprjedenjem zastite javnog zdravlja, primjenom proSirenih i poostrenih kriterija kvalitete vode, uvodenjem novih
obveza za javne isporucitelje i nadlezna tijela te tehnoloSkim razvojem u procesu proizvodnje i obrade vode.

Stoga je 16. prosinca 2020. godine stupila na snagu nova Direktiva (EU) 2020/2184 Europskog parlamenta i Vije¢a
o kvaliteti vode namijenjene za ljudsku potrosnju (preinaka), S$to je rezultiralo azuriranjem nacionalnog
zakonodavstva zemalja ¢lanica, ukljuCuju¢i Hrvatsku. Ova Direktiva je transponirana u hrvatsko nacionalno
zakonodavstvo Zakonom o vodi za ljudsku potrosSnju (NN 30/2023), koji posebno istice potrebu za ucinkovitijim
informiranjem javnosti.

Provedba zakon osigurana je kroz Cetiri provedbena akta. Jedan od tih akata definira uspostavu ucinkovitog
monitoringa parametara kvalitete vode, specificiraju¢i vrstu i opseg analiza, dozvoljene grani¢ne vrijednosti te
uCestalost uzimanja uzoraka. Drugi pravilnik obvezuje isporuditelje vode na izradu i provedbu Planova sigurnosti
vode - sustava samokontrole temeljenog na procjeni i upravljanju rizicima u cijelom lancu vodoopskrbe, od
podrugja sliva, zahvacanja, obrade, skladiStenja i distribucije do krajnjeg potroSaca. Treci pravilnik za vlasnike
prioritetnih objekata uvodi obvezu izrade procjene rizika u kuénoj vodoopskrbnoj mrezi, s fokusom na pracéenje
razine olova i Legionella. Prioritetni objekti ukljuCuju velike javne ustanove poput zdravstvenih ustanova, $kola,
domova za starije, hotela, kampova, sportskih dvorana i trgovackih centara. Pri procjeni rizika za ove objekte
uzimaju se u obzir broj i osjetljivost izloZenih osoba te tip izlozenosti. Cetvrti pravilnik prvi put u Republici Hrvatskoj
uspostavlja minimalne higijenske zahtjeve za materijale koji dolaze u dodir s vodom namijenjenom za ljudsku
potrosnju. Postavljeni su zahtjevi za kemikalije koje se koriste u obradi i medije za filtriranje koji dolaze u kontakt s
vodom za ljudsku potrosSnju.

Provedba navedenih pravnih akata ima za cilj osigurati dostupnost zdravstveno ispravne vode svima, u dovoljnim
koli¢inama.

Kljuéne rije€i: voda za ljudsku potro$nju; Plan sigurnosti vode; procjene rizika u kuénoj vodoopskrbnoj mrezi;
Legionella; olovo; minimalni higijenski zahtjevi za materijale

CURRENT CHANGES IN DRINKING WATER LEGISLATION
Prof. dr. Darija Vukié-LUSIC

Associate Professor
Teaching Institute of Public Health of Primorje-gorski Kotar County, Rijeka, Croatia
Faculty of Medicine, University of Rijeka, Bra¢e Branchetta 20, Rijeka, Croatia

Invited speaker

In order to ensure the safety of water for human consumption, the legal framework regulating this area has recently
been thoroughly revised in the European Union, including Croatia. These changes arose from the need to enhance
public health protection through the application of expanded and stricter water quality criteria, introducing new
obligations for public water suppliers and competent authorities, and technological advancements in the production
and treatment process of water.

Therefore, on December 16, 2020, the new Directive (EU) 2020/2184 of the European Parliament and of the
Council on the quality of water intended for human consumption (amendment) came into force, resulting in the
updating of the national legislation of member states, including Croatia. This Directive was transposed into
Croatian national legislation by the Water Quality for Human Consumption Law no. 46 of 2023, which specifically
emphasizes the need for more effective public information.

The implementation of the law is ensured through four implementing acts. One of these acts defines the
establishment of an effective monitoring system for water quality parameters, specifying the type and scope of
analyses, permissible limits, and the frequency of sample collection. The second regulation obliges water suppliers
to develop and implement Water Safety Plans - a self-control system based on risk assessment and risk
management throughout the entire water supply chain, from catchment areas, abstraction, treatment, storage, and
distribution of water to the end consumer. The third regulation imposes an obligation on owners of priority facilities
to conduct risk assessments in the domestic distribution systems, focusing on monitoring levels of lead and
Legionella. Priority facilities include large public institutions such as healthcare facilities, schools, nursing homes,
hotels, campsites, sports facilities, and shopping centers. When assessing risks for these facilities, the number and
sensitivity of exposed individuals and the type of exposure are taken into account. The fourth regulation
establishes hygiene requirements for products in contact with water intended for human consumption for the first
time in the Republic of Croatia. Requirements are set for chemicals used in treatment and filtration media that
come into contact with water intended for human consumption.

The implementation of these legal acts aims to ensure the availability of safe water for everyone in sufficient
quantities.

Keywords: water intended for human consumption, Water Safety Plan, risk assessment of the domestic
distribution systems, Legionella, lead, hygiene requirements for products in contact with water intended for human
consumption



Daniela GJORGIEVSKA', S. Marinkovié', V. Donakova', G. Jakimoski', D. Trajkovski', E.

Manasievska'
JZU Univerzitetska klinika za respiratorne bolesti kod dece, Kozle, Republika Sjeverna Makedonija

Uvod: Pertussis, poznat i kao veliki ka3alj, je akutna zarazna bolest uzrokovana bakterijom Bordetella pertussis.
Kod beba i male djece, hripavac je posebno opasan i moze dovesti do potencijalno fatalnih komplikacija, poput
upale pluéa, apneje i encefalopatije. CDC preporu€uje vakcinaciju protiv velikog kaslia za malu djecu,
predtinejdzere, trudnice i nevakcinisane odrasle osobe. Rana dijagnoza i lije€enje hripavca izuzetno je vazno
kako bi se ograni€ilo Sirenje bolesti. Laboratorijski testovi kao §to su lan¢ana reakcija polimeraze (PCR), kultura i
serologija mogu otkriti prisustvo bakterije B. pertussis. Ovi testovi su veoma zavisni od vremena koje je proslo od
inicijalne infekcije, pa strategiju testiranja treba razviti u odnosu na vreme pocetka bolesti. Laboratorijski testovi za
dijagnozu hripavca koje preporuc¢uje CDC su hemokultura i PCR.

Cilj: Prikazati laboratorijske dijagnostiCke metode za rano otkrivanje bolesti u cilju prevencije, lijeenja i
ograni¢avanja Sirenja bolesti, opis morfoloskih karakteristika limfocita u perifernom razmazu, sa kojima se u
kratkom vremenskom periodu mogu dobiti podatci o prisutnosti ove bolesti.

Materijal i metode: Bris nazofarinksa, kapilarna krv, Lan€ana reakcija polimeraze (PCR), diferencijalna krvna slika
kapilarne krvi, mikroskopski pregled razmaza periferne Kkrvi.

Rezultati: Apsolutna limfocitoza prisutna je kod >50% pacijenata. Karakteristicni mali, zreli limfociti sa
hiperkromatskim, rascjepanim jezgrima koji €ine ¢ak 56% (12%—56%; medijan, 31%) ukupnih limfocita.

Zaklju€ak: Dobijeni rezultati naglasavaju vaznost evaluacije razmaza periferne krvi kao dijagnosti¢kog alata dok
drugi rezultati ne postanu dostupni.

Klju€ne rijeci: Bordetella pertussis; lan¢ana reakcija polimeraze; limfociti; periferni razmaz

LABORATORY DIAGNOSTICS AND MORPHOLOGICAL CHARACTERISTICS OF LYMPHOCYTES IN
PERTUSSIS

Daniela GJORGIEVSKA', S. Marinkovié', V. Donakova', G. Jakimoski', D. Trajkovski', E.

Manasievska'
tizu University Clinic for Respiratory Diseases in Children, Kozle, Republic of North Macedonia

Introduction: Pertussis, known as whooping cough, is an acute infectious disease caused by the bacterium
Bordetella pertussis. In infants and young children, whooping cough is particularly dangerous and can lead to
potentially fatal complications such as pneumonia, respiratory failure and encephalopathy. The CDC recommends
the pertussis vaccine for infants, adolescents, pregnant women and unvaccinated adults. Early diagnosis and
treatment of whooping cough is extremely important to limit the spread of the disease. Laboratory tests such as
polymerase chain reaction (PCR), culture and serology can detect the presence of B. pertussis. These tests are
highly dependent on the time that has passed since the initial infection. The testing strategy should therefore be
developed depending on the time of onset of the disease. The laboratory tests recommended by the CDC for the
diagnosis of pertussis are blood cultures and PCR.

Objective: Laboratory diagnostic methods for early detection of the disease in order to prevent, treat and limit the
spread of the disease, description of the morphological features of the lymphocytes characteristic of pertussis
disease in the peripheral smear to obtain data on the presence of this disease in a short time.

Materials and methods: Nasopharyngeal swab, capillary blood, Polymerase chain reaction (PCR), differential
blood count of capillary blood, microscopic examination of peripheral blood smear.

Results: Absolute lymphocytosis in >50% of patients, characteristic small, mature lymphocytes with
hyperchromatic, cleft nuclei accounting for up to 56% (12%—56%; median, 31%) of total lymphocytes.

Conclusion: The results obtained emphasize the importance of evaluating the peripheral blood smear as a
diagnostic tool until other results are available.

Keywords: Bordetella pertussis; polymerase chain reaction; lymphocytes; peripheral smear



Emsel PAPIC!, A. Ibisevié!, N. Joviéi¢?, L. Cano Dedi¢?

Odeek Laboratorijskih tehnologlja Univerzitet u Sarajevu Fakultet zdravstvenih studija, Sarajevo, Bosna i Hercegovina
Javna zdravstvena ustanova Ambulanta ,Stari grad” Hre8a, Isto¢no Sarajevo, Bosna i Hercegovina
® Poliklinika Atrijum, Sarajevo, Bosna i Hercegovina

Uvod: Uz sideropeni¢nu anemiju (SA), beta talasemija posljednjih decenija postaje sve ucestaliji tip anemije na
globalnom nivou. Dijagnostika ovih tipova anemija predstavlja znaajan izazov u savremenoj laboratorijskoj
dijagnostici zbog nedovoljno specifiénih klinickih karakteristika i zahtjeva za slozenim dijagnostickim testovima.
Potreba da se pronadu jednostavniji nacini u njihovoj diferencijaciji datira od 1973. godine kada se razvijaju
hematoloski diskriminatorni indeksi (HDI) koji pokazuju varijabilne rezultate.

Cilj: Ispitati dijagnosti¢ki potencijal najéesSce koristenih hematoloskih diskriminatornih indeksa u sideropeni¢noj
anemiji i beta talasemiji.

Materijal i metode: Za potrebe ne-eksperimentalnog kvalitativnog tipa istrazivanja pregledane su relevantne baze
podataka kao Sto su PubMed, Google Scholar i Web of Science. Pretrazivanje je izvrSeno koridtenjem kljuénih
rije€i "red blood cell parameters"”, "hematologic discriminatory indices", "iron deficiency anemia" and "beta-
thalassemia”.

Rezultati: Danas je poznato preko 40 HDI baziranih na kombinaciji minimalno dva eritrocitna parametra s ciliem
osiguranja vece jedinstvenosti i korisnosti u diferencijalnoj dijagnostici. Poseban akcenat je usmjeren na
kombinacije eritrocitnih parametara i Sirine distribucije eritrocita (RDW), a prijavljene varijacije medu rezultatima
istrazivanja posljedica su nedo-voljne standardizacije u hematoloskoj praksi. Faktori koji utje€u na interpretaciju
rezultata su gegrafska heterogenost, populacione razlike, spol i starosna dob. U prilog navedenom, istrazivanja
provedena u europskim zemljama pokazuju da je najviSi stepen osjetljivosti od 93% i specificnosti od 90% HDI
dobiven kombinacijom srednjeg volumena eritrocita (MCV) i RDW. Nesto nizi stepen osjetljivosti i specifi¢nosti
zabiljezen u istrazivanjima gdje je koriStena vrijednost hemoglobina u HDI za diferencijaciju SA od beta talasemije.
lako je ispitana njihova korisnost u razlikovanju beta od alfa talasemije, njihov diskriminatorni potencijal potrebno
temeljitije istraziti u slu€aju ostalih hemoglobinopatija.

Zaklju€éak: Prednost koristenja HDI je u skriningu suspektne populacije i smanjenju dodatnih zahtjeva za
testiranjem, ali ne i u postavljanju definitivne dijagnoze. Imperativ za njihovu primjenu u redovnim praksama je
odrediti stepen specifi€nosti i osjetljivosti u ispitivanoj populaciji uvazavajuci rezultate dosada$njih istraZivanja.
Klju€ne rijeci: eritrocitni parametri; hematolo$ki diskriminatorni indeksi; sideropeni¢na anemija; beta talasemija

DIAGNOSTIC POTENTIAL OF HEMATOLOGIC DISCRIMINATORY INDICES IN IRON DEFICIENCY
ANEMIA AND BETA-THALASSEMIA

Emsel PAPIC', A. IbiSevi¢', N. Jovigi¢’, L. Cano Dedi¢"*

Department of Laboratory technologies, University of Sarajevo, Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina
PubI|c Health Facility "Stari grad" Outpatient Clinic HreSa, East Sarajevo, Bosnia and Herzegovina

Polycllnlc Atrium, Sarajevo, Bosnia and Herzegovina

Introduction: In addition to iron deficiency anemia (IDA), beta-thalassemia has become an increasingly common
form of anemia worldwide in recent decades. The diagnosis of these types of anemia represents a major challenge
for modern laboratory diagnostics. The need to find simpler methods to differentiate them dates back to 1973,
when hematologic discriminatory indices (HDI) were developed.

Objective: To investigate of the diagnostic potential of the most commonly used hematologic discriminatory indices
iron deficiency anemia.

Methods and materials: For the purposes of non-experimental qualitative research, databases such as PubMed,
Google Scholar and Web of Science were searched. The search was conducted using the keywords "red blood cell
parameters”, "hematologic discriminatory indices", "iron deficiency anemia" and "beta-thalassemia”.

Results: Today, more than 40 HDIs are known based on the combination of at least two red blood cell parameters
to provide greater clarity and usefulness in the differential diagnosis. Particular attention is paid to the combination
of red cell parameters and red cell distribution width (RDW). The reported discrepancies between the research
results are a consequence of insufficient standardization in hematological practice. Factors influencing the
interpretation of results include geographical heterogeneity, population differences, gender and age. Studies in
European countries show that the highest sensitivity of 93% and specificity of 90% HDI is achieved by tcombination
of mean red cell volume (MCV) and RDW. A slightly lower sensitivity and specificity was found in studies that used
the hemoglobin value in the HDI to differentiate between IDA and beta-thalassemia and other hemoglobinopathies.

Conclusion: The advantage of using the HDI is to screen the suspect population and reduce the need for
additional testing, but not to make a definitive diagnosis. For use in regular practice, it is important to determine the
degree of specificity and sensitivity in the population in accordance with the available research.

Keywords: red blood cell parameters; hematologic discriminatory indices; iron deficiency anemia; beta-
thalassemia



Dijana TRAJKOVSKA™?, S. Biljali®, N. Velickova?, J. Mecheska Jovchevska®

L PHI Univerzitetski institut za kliniéku biohemiju, Skopje, Republika Sjeverna Makedonija
% Fakultet za medicinske nauke, Univerzitet Goce Delceyv, Stip, Republika Sjeverna Makedonija

Uvod: Laboratorijska dijagnostika urina je u poslednje vreme postala visoko automatizirana, kao i sve druge oblasti
laboratoriske analize. Imajuci u vidu brzi razvitak tehnologije i laboratorijske dijagnostike, kvalitativha laboratorijska
analiza sedimenta urina danas je u potpunosti automatizirana i ima poseban znacaj u dijagnostici bubreznih
obolenja i urinarnog trakta.

Cilj: Napraviti uporedbu prednosti i ograni¢enja automatizirane mikroskopske tehnike naspram konvencionalne,
kao i uloge laboranata u celokupnom procesu pretrage i mikroskopske analize urinarnog sedimenta, posebno u
procesu standardizacije celokupnog analitickog postupaka.

Materijal i metode: Napravljena je mikroskopska analiza sedimenta urina prikupljenih od 50 pacijenata u
prethodna tri meseca. Referentna metoda mikroskopske analize sedimenta mokra je akreditirana je prema normi
1ISO15189:2013 i sudjeluje u vanjskoj kontroli kvalitete - Labquality. Pararelno napravljena je analiza urinarnih
sedimenata sa automatiziranom analizatoru: LabUMat 2 i UriSed 3 Pro. Sediment se analizira svjetlosnim
mikroskopom i obraduje digitalnom kamerom. Svaki sporni uzorak se dodatno pregleda manualnom mikroskopijom
prema Europskim smjernicama za analizu urina.

Rezultati: Ukupno smo dobili 40 rezultata pretrage urina, od ¢ega je 16 bilo negativho, mikrohematurija (<3
Erc/vid.polju) je pronadena u 10 uzoraka. Patoloski elementi (cilindri, kristali, dismorfni eritrociti, bubrezne stanice,
lipidi, gljivice) pronadeni su u 10, a bakterije u 14 uzoraka. Svih pozitivnih uzoraka dodatno je pregledano
manuelnom mikroskopijom.

Zakljucak: Automatizirane mikroskopske ispitivanja urinarnog sedimenta naspram konvencionalne mikroskopske
tehnike omugucuju brze laboratoriske petrage i izdavanja rezultate, ¢ime se postize znatna usteda vremena i rada,
kao i smanjenje ucinka subjektivhog rada svakog laboranata i minimaliziranja ljudske greske.

Kljuéne rijeci: eritrocitni parametri; hematolo$ki diskriminatorni indeksi; sideropeni¢na anemija; beta talasemija

ADVANTAGES AND LIMITATIONS OF CONVENTIONAL AND AUTOMATED MICROSCOPIC
TECHNIQUES

Dijana TRAJKOVSKA'?, S. Biljali*, N. Velickova?, J. Mecheskajovchevska®

LPHI University Institute of Clinical Biochemistry in Skopje, Republic of North Macedonia
2 Faculty of Medical Sciences, University "Goce Delcev" - Shtip, Republic of North Macedonia

Introduction: Laboratory diagnostics of urine has recently become highly automated, like all other areas of
laboratory analysis. Bearing in mind the rapid development of technology and laboratory diagnostics, the qualitative
laboratory analysis of urine sediment is now fully automated and has a special importance in the diagnosis of
kidney and urinary tract diseases.

Objective: To compare the advantages and limitations of the automated microscopic technique vs. the
conventional one, as well as the role of the laboratory technician in the entire process of investigation and
microscopic analysis of urinary sediment, especially in the process of standardization of the entire analytical
procedure.

Materials and methods: Microscopic analysis of urine sediment was performed on 50 patient samples in the
previous 3 months. The reference method of microscopic analysis of wet sediment is accredited according to
ISO15189:2013 and participates in external quality control - Labquality. Urinary sediments were analyzed in parallel
with an automated analyzer: LabUMat 2 and UriSed 3 Pro. The sediment is analyzed with a light microscope and
processed with a digital camera. Each questionable sample is additionally examined by manual microscopy
according to the European guidelines for urine analysis.

Results: We received a total of 50 urine test results. Of them, 16 were negative, microhematuria (< 3 Erc/field of
view) was found in 10 urine samples. Pathological elements (cylinders, crystals, dysmorphic erythrocytes, kidney
cells, lipids, fungi) were found in 10 urine samples, and bacteria in 14 samples. All positive samples were
additionally examined by manual microscopy.

Conclusion: Automated microscopic examinations of urinary sediment compared to conventional microscopic
techniques enable fast laboratory tests and issuing results, which achieves significant savings in time and work, as
well as reducing the subjective work of each laboratory worker and minimizing human error.

Keywords: urine; sediment; microscopy; automated microscopic technique
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Mapuja JUMOBCKA

LleHTap 3a JaBHo 3gpasje, butona, Penybnuka CesepHa MakenoHvja

Uurs: YTBphMBame guMHamuke Gpoja xemokyntypa yTBpheHux ogpeheHuM mHaMKauujama, Kao U 3acTynibeHOCT
oppeheHnx MukpoopraHnsama y Kpsu.

MaTepumjan n MmeToge: Y3opak KynType KpBM je BEHCKa KpB. JegaH ceT XeMOKYyNnTypa ce cacToju of jeaHe-AepobHe
kyntype 6oue (AE) n aHaepoOHe (M) KynType MHOKyNMpaHe Y30pKOM BEHCKe KpBW Y3€TO ca jeaHor mecrta ca
BeHelycTep. bautey O®KC AytomartvM3oBaHM TepmocTaT ca KOMMNATUOWUMHMM  KoMepuuvjanHum  nynaHum
PNYNHTCKUM MEOWjYMOM KOPUCTU CEe Y MUKPOOMONOLLKOj nabopatopuju 3a Metog usonauuje 6akrepuja y Kpeu.
Pe3syntatu: VI3 peTpocnekTMBHe aHanu3e KOMMjyTepu3oBaHOr cucTema Koju je cactaBHuM geo. Ha ypehajy je
3abenexeHo YKynHo 72 MO3UTMBHUX XEMOKyNTypana. Hajo3uBuLWEHN MUKPOOPraHuM3My Cy BpCTa €HTEpPOKOKa Yy
91% cnyyajeBa unn y 65 xemokynTypama, koarynase cragunokoka HeratnuBHo y 85% wnn y 61 xemokyntypu,
Cmadpuriokokyc aypeyc y 79% cnydajeBa nnv 57 og 57 npoussegeHnx xeMokyntypama un 57% vnum 5.

3akrby4vak: Ha ocHoOBy pesyntata y UCTpaxuBaky, HECYMHMBO je Oa ce obpaga XeMokynTypama yBek Mopa
NaxrbnBo M3BPLUMTU M Aa Ce MOpajy nowwToBaTu CBU kopauu. NpaBu NpucTyn je npaBe BaXXHOCTM KOjU MOYMHE Of
y3MMaHa y3opaka, kao 1 beroa ofrosapajyha obpaga.

KrbyuHe peuun: xeMoKyimype; MUKpoop2aHU3MU; Kpe

BLOOD CULTURE ASTHE GOLD STANDARD FORTHE DETECTION AND ISOLATION OF
MICROORGANISMS INBLOOD

Marija DIMOVSKA
Center for Public Health, Bitola, Northern Macedonia

Aim: To determine the dynamics of the number of blood cultures performed according to the established indication
and the representation of certain microorganisms in the blood.

Material and method: The sample for blood culture is venous blood. One set for blood cultures consists of a vial
for aerobic (AE) culture and a vial for anaerobic (AN) culture, which are inoculated with a sample of venous blood
from a venipuncture. In the microbiology laboratory, the automated BACTEC FX thermostat is used with a
compatible commercial liquid culture medium for methods to isolate bacteria from blood.

Results: From the retrospective analysis of the computerized system, which is an integral part, a total of 72
positive blood cultures were recorded on the device. The most frequently isolated microorganisms were
Enterococcus species in 91% of the cases or in 65 blood cultures, Staphylococcus coagulase-negative in 85% or in
61 blood cultures, Staphylococcus aureus in 79% of the cases examined or in 57 prepared blood cultures and
Gram-negative bacilli in 73% or in 53 blood cultures.

Conclusion: Based on the results of the study, there is no doubt that the processing of blood cultures must always
be carried out with the utmost care and all steps must be followed from the first to the last moment. The correct
procedure, starting with the collection of the sample, and its correct processing are of great importance.

Keywords: blood cultures; microorganisms; blood
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Nerma MAESTRO
Zavod za javno zdravstvo Kantona Sarajevo, Sarajevo, Bosna i Hercegovina

Uvod: Nakon roditeljskog doma, vrti¢ je najvaznije mjesto boravka djece predskolske dobi. Procjenjuje se da djeca
u vrti¢ima u prosjeku provedu 5 do 7 godina Zivota, 5 do 10 sati dnevno. Poznato je da je to vrijeme intenzivnog
psihi¢kog i fizickog rasta i razvoja djece. LoSa kvaliteta zraka u zatvorenom prostoru (IAQ) ima brojne negativne
efekte na zdravlje opcenito, utje€uci na diSni sistem zbog prisutnosti odredenih zagadivaca zraka iz razli¢itih izvora.
Cilj: S obzirom na veli€inu problema i karakteristike geografskog podrucja Kantona Sarajevo, istrazivanje je imalo
za cilj dobiti rezultate o kvaliteti zraka u predskolskim ustanovama.

Materijali i metode: Ukljueno je pet djecjih vrtica u razli¢itim opéinama, sredinama i udaljenostima od glavnih
saobracéajnica. Mjereni su nivoi zagadivaCa zraka i formaldehida. Za mjerenje Cestica prasine (PM), formaldehida
(HCHO) i uglien monoksida (CO) koristen je Trotecov broja¢ ¢estica PC220 koji omogucuje pracenje i prikupljanje
podataka o okoliSu direktno na lokaciji. Ugljen dioksid (CO,), temperatura i relativna vlaznost mjereni su mjeraem
kvalitete unutrasnjeg zraka IAQ-Calc 7545. Za mjerenje buke koriSten je profesionalni mjera¢ nivoa buke, Sound
level meter PCE-322A sa ugradenom funkcijom snimanja podataka i mjernim podru¢jem od 30 do 130dB i
greSkom mjerenja + 1,4 dB.

Rezultati: Utvrdeno je da su dnevne koncentracije Cestica (PM) i nivo buke iznad preporuc¢enih u svim vrti¢ima.
PoviSene koncentracije CO2 utvrdene su u Cetiri objekta, a povisene koncentracije formaldehida u jednom objektu.
Zaklju€ak: Nasi rezultati sugeriSu da su zdravlje i op¢a dobrobit djece predskolske dobi ugrozeni zbog loSeg IAQ-
a. Postoji hitna potreba za donoSenjem realnih strategija i akcijskih planova za poboljSanje zZivotnih uslova djece
predskolske dobi kako bi se smanijio rizik od Stetnih efekata na zdravilje.

Kljuéne rije€i: kvaliteta zraka u zatvorenim prostorima; zagadivaci zraka; predskolske ustanove; zdravlje

MICROCLIMATE CONDITIONS IN KINDERGARTEN IN THE AREA OF SARAJEVO CANTON - PUBLIC
HEALTH ASPECT

Nerma MAESTRO

Institute of Public Health of the Sarajevo Canton, Sarajevo, Bosnia and Herzegovina

Introduction: After the parental home, kindergarten is the most important place of residence for children of
preschool age. It is estimated that children spend an average of 5 to 7 years of their lives in kindergartens, 5 to 10
hours a day. It is known that this is a time of children's intense psychological and physical growth and development.
Poor indoor air quality (IAQ) has numerous negative effects on health in general, affecting the respiratory system
due to the presence of certain air pollutants from various sources.

Objective: Considering the magnitude of the problem and characteristics of the geographic area of Sarajevo
Canton, the study aimed to obtain results on IAQ in preschool institutions.

Materials and methods: Five kindergartens in different municipalities, environments, and distances from main
roads were included. The levels of air pollutants and formaldehyde were measured. A Trotec Particle counter
PC220 was used to measure dust particles (PM), formaldehyde (HCHO) and carbon monoxide (CO), which
enables monitoring and collection of environmental data directly on location. Carbon dioxide (CO,), temperature
and relative humidity were measured with the Indoor Air Quality Meter IAQ-Calc 7545. A professional noise level
meter, Sound level meter PCE-322A with a built-in data recording function and a measurement range of 30 to
130dB and a measurement error of + 1.4 dB, was used to measure noise.

Results: Daily particulate matter (PM) concentrations and noise levels were found to be above recommended
levels in all kindergartens. Higher CO, concentrations were found in four facilities and elevated formaldehyde
concentrations in one facility.

Conclusion: Our results suggest that the health and general well-being of preschool-aged children are at risk from
poor IAQ. There is an urgent need for the adoption of realistic strategies and action plans to improve the living
conditions of preschool-aged children to reduce the risk of adverse health effects.

Keywords: indoor air quality; air pollutant; preschool institutions; health
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Snezana STOILOVA?, H. Vasilevska?

! Visoka medicinska $kola Univerziteta ,Sv. Kliment Ohridski”, Bitolj, Republika Sjeverna Makedonija
% Centar za javno zdravlje, Bitolj, Sjeverna Makedonija

Uvod: Veliki kasalj (pertussis) je akutna, zarazna respiratorna bolest koju karakteriziraju napadi kaslja, uzrokovane
bakterijom Bordetella pertussis. Novorodencad i necijepliena odojéad su u najveéem riziku od bolesti i
komplikacija, iako se ljudi svih uzrasta mogu razboljeti.

Cilj: Prikazati obim imunizacije u Republici Sjevernoj Makedoniji i pojavu epidemije velikog kaslja.

Rezultati: Pokrivenost primarnom vakcinacijom i revakcinacijom u Republici Sjeverna Makedonija u 2022., ve¢
treéu godinu zaredom je ispod 90%. U proteklom periodu od 20 godina, do 2020. godine, nije registrovan obuhvat
ispod 90% primarnom vakcinacijom (osim HPV vakcine). U RSM su zakljuéno sa 29.02.2024. godine registrovana
su ukupno 173 sluc¢aja velikog kaslja, sa incidencijom od 9,4/100.000 stanovnika. Od ukupnog broja registrovanih
sluajeva (173), 102 slucajeva (ili 58,0%) nije vakcinisano. Od slucajeva koji su potpuno vakcinisani (n=56),
prosje&no proteklo vrijeme od posljednje doze vakcine do bolesti je 11,9 godina.

Zakljuéak: Trend smanjenja obuhvata obaveznom vakcinacijom povecava rizik od pojava epidemija vakcino-
preventabilnih bolesti, kao Sto je porast broja slu¢ajeva velikog kaslja i pojava morbila u prethodnom periodu.

Kljuéne rijeci: veliki kasalj; epidemija; Republika Sjeverna Makedonija

EMERGENCE OF WHOOPING COUGH IN THE REPUBLIC OF NORTH MACEDONIA - EPIDEMIC
CAUSED BY REDUCED IMMUNIZATION COVERAGE

Snezana STOILOVA?, H. Vasilevska?

! Medical School of the University of "St. Kliment Ohridski, Bitola, Republic of North Macedonia
% Center for Public Health, Bitola, North Macedonia

Introduction: Whooping cough (pertussis) is an acute, infectious respiratory disease characterized by coughing
fits, caused by a type of bacteria called Bordetella pertussis. Newborns and unvaccinated infants are at the highest
risk of disease and complications, although people of all ages can get sick

Objective: To show the scope of immunization in the Republic of North Macedonia and the occurrence of
whooping cough epidemic.

Results: Primary vaccination and revaccination coverage in the Republic of North Macedonia in 2022 is below
90% for the third year in a row. In the past 20 years, until 2020, coverage below 90% by primary vaccination
(except HPV vaccine) was not registered. They are in RSM as of February 29, 2024. A total of 173 cases of
whooping cough were registered, with an incidence of 9.4/100,000 inhabitants. Out of the total number of
registered cases (173), 102 cases (or 58.0%) were not vaccinated. Of the cases who were fully vaccinated (n=56),
the average time elapsed from the last dose of vaccine to disease was 11.9 years.

Conclusion: The trend of reducing coverage by mandatory vaccination increases the risk of outbreaks of vaccine-
preventable diseases, such as the increase in the number of cases of whooping cough and the occurrence of
measles in the previous period.

Keywords: whooping cough; epidemic; Republic of North Macedonia
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Ajla ALIC

Dom Zdravlja Kantona Sarajevo, Centar za mentalno zdravlje Vogosca, Sarajevo, Bosna i Hercegovina

Uvod: Komunikacija je vrlo slozen proces razmjene informacija, naj¢esée putem jezika. Obi¢no je opisana prema
tri glavne dimenzije: sadrzaju, formi i cilju. Zajedno, sadrzaj komunikacije i forma kreiraju poruke koje se Salju
prema cilju. lako nisu toga svjesni, ljudi redovno unose prepreke u svoju komunikaciju s drugim ljudima.
Procijenjeno je da ove prepreke ¢ine oko 90% konverzacije kad jedna ili obje strane imaju problem koji treba rijeSiti
ili neku potrebu koju Zele zadovoljiti. Naj¢eS¢e se deSava da se sagovornik ne slusa, Sto dovodi do problema kako
u samoj komunikaciji tako i interpersonalnim odnosima. Umjece slu$anja podrazumijeva mnogo toga i zapravo je
posebna tehnika koja ne uklju€uje samo nade usi, nego i aktivhu koncentraciju i razmi$ljanje.

Cilj: Unaprjedenje komunikacijskih vjestina sa pacijentima i kolegama.

Materijali i metode: Aktivnim sluSanjem bolje ¢emo razumjeti sagovornika, spoznajuci ko je i kakva su mu
ocekivanja. Osnovni princip je stavljanje sagovornika u fokus i razumijevanje njegovih problema. Ukupnu
komunikaciju €ini 70% neverbalna, a samo 30% verbalna komunikacija. Klju¢ razumijevanja necijeg autentiénog
ponasanja Cesto je upravo u neverbalnoj komunikaciji. Potrebno je posvetiti paznju nasem govoru tijela i onome $to
poru¢ujemo osobi sa kojom komuniciramo. Vjestina komunikacije je u tome da aktivho sluSamo da bismo
adekvatno odgovorili, dajemo povratne informacije koje su jasne i kratke, uzimamo odnos u obzir i razumijevamo o
¢emu se u odnosu radi, prilagodavamo se, vodimo ra¢una o kontekstu, predmetu razgovora i imamo u vidu ono §to
je izmedu re€enog i ono $to treba razumije.

Rezultati: Aktivnim sluSanjem i asertivnim nacinom komunikacije mi postajemo sposobni da osluSsnemo druge i
uvidimo njihove stavove, Zelje i potrebe. Ne treba podrazumijevati $ta je druga osoba htjela reéi, dok to ne bude
izreceno.

Zaklju€ak: Uspjesna komunikacija predstavlja razumijevanje razli¢itosti ljudi, a ucinkovita asertivha komunikacija
predstavlja umjetnost jasnog i iskrenog izrazavanja, izrazavanje vlastitog misljenja te pozitivnih i/ili negativnih
osjecaja.

Klju€ne rijeci: prepreke u komunikaciji; aktivno slusanje; asertivna komunikacija

COMMUNICATION AND INTERPERSONAL RELATIONSHIPS

Ajla ALIC

Health Center of the Sarajevo Canton, Center for Mental Health Vogo3¢a,Sarajevo, Bosnia and Herzegovina

Introduction: Communication is a very complex process of exchanging information, which usually takes place via
language. It is usually described in terms of three main dimensions: Content, form and purpose. The content and
form of communication together make up the messages that are sent to the target. Although they are not aware of
it, people regularly build obstacles into their communication with other people. It is estimated that these obstacles
make up about 90% of the conversation when one or both parties have a problem that needs to be solved or a
need that they want to satisfy. The most common is not listening to the other party, which leads to problems both in
the communication itself and in interpersonal relationships. The art of listening encompasses many things and is
actually a special technique that involves not only our ears, but also our active concentration and thinking.
Objective: Improving communication skills with patients and colleagues.

Materials and methods: By actively listening, we can better understand the other person and find out who they
are and what their expectations are. The basic principle is to put the other person at the center of the conversation
and understand their problems. 70% of all communication is non-verbal and only 30% is verbal. The key to
understanding a person's authentic behavior often lies precisely in non-verbal communication. It is necessary to
pay attention to our body language and what we say to the person we are talking to. The art of communication
consists of actively listening in order to respond appropriately, giving clear and brief feedback, considering the
relationship and understanding what the relationship is about, adapting, paying attention to the context and topic of
the conversation and keeping in mind what lies between what is said and what is intended to be understood.
Results: Active listening and a confident way of communicating will enable us to listen to others and recognize
their attitudes, desires and needs. We should not assume what the other person means until they have said it.
Conclusion: Successful communication is an understanding of the diversity of people, and effective confident
communication is the art of expressing oneself clearly and honestly and expressing one's opinion as well as
positive and/or negative feelings.

Keywords: obstacles in communication; active listening; assertive communication

14



Lence MITCEVSKA
MHCTUTYT 3a TpaHcdy3moHa meanumHa, Ckonje, CeepHa MakenoHuja

YBoa: TpaHcdysmja KpBu je yobudajeHa meauumMHCcKa npouenypa. N3Boam ce 3a nevewe gyrotpajHux b6onectu,
TOKOM faTte xocnutanu3auuje unm y XMTHUM CriyydajeBuMMa, Mako YecTo cnacaBajy XXMBOT, TpaHcdysuje Hucy be3
pusnka. Hekn moxga Hucy 3abpuhbaBajyhu, a gpyrm mory 6utm omacHu no >kuBOoT. PeTka komnnuvkauuja je
M3HeHagHa WMMYHOSOLWIKA peakuuja Koja Cce jaBrba kaga MMyHM cuctem ocobe Koja npuma KpB HanagHe
TpaHcdy3oBaHa KpBHa 3pHUAa, ca MoryhHowhy pasBoja aHTUTENa Ha UpBEeHa KpBHa 3pHUA, NocebHO Kopg
BULLECTPYKUX TpaHcdysuja, WTO MOxXe BuTu KNMHMYKM 3HadvajHo. CTora je 3awTuTa npumaoua of HexXerbeHuX
peakumja TpaHcdy3suje ycnen ceHanbunusaumje Ha aHTUreH UPBEHWX KPBHMX 3pHaua jedaH oA msasoBa 3a
6e3begHy TpaHcy3ujy KpBu.

Uwnrb: MNMpegctaBut HoBe MOryhHOCTM 3a naeHTUdMKaLnjy BULLECTPYKMX aHTUTEeNa Ha LUpBEHNM KPBHUM 3pHLMMa
KoA nauujeHaTta ca nonMTpaHcdy3unjoMm.

PesyntaTtu: MNMauujeHT 1: 50-rognwibn XeMaTonoLwWwKy NauujeHT, NonuTpaHcdy3npaH ca No3MTUBHUM YHAKPCHUM
nogynapawem ca 30 jeanHuua eputpounta n 1 HeratuBHUM. [leTekuunja n naeHTumkaumja aHTMTENa je nokasana
Nno3nTUBHY peakuujy n3 cepyma u enyata. YpaheHa je Tunusaumja aHTureHa. VictpaxuBara Cy ce ogHocuna Ha
NPUCYCTBO TOMMMX U XNagHUX BULIE aHTUTeNa, jegHor aHTu-®ua n BepoBaTHO aHTU-E+u, ann LUM je u garbe 6uo
noantueaH. [llaumjeHT 2: 66-roguwitbyM MYLIKM XEMaTOSOWKN NauujeHT, nonuTpaHcdy3oBaH, ca MNO3UTUBHUM
YHaKpcHMM noayaapareM ca 20 jeguHuua eputpoumnTa u 2 HeratueHa. OgpehuBane n ngeHTudukaumja aHTuTeENa
je nokazana nos3uTuBHY peakuujy, camo je OAT HeratuBaH. TecTupare cepyma je nokasano npucycTBO BuLUE
aHTuTena, jegHor aHtn-C, anu gpyre cneuuuyHOCTM Hucy morfne 6uTn MAEHTUMUKOBAHE YaK HU HaKOH
Tununsauuje PBL, aHturena. Ob6a naumjeHTa cy peructpoBaHa y codpteepy UX-A6UL (BuoPan) n pobujeHn cy
pasnuunTtn pedyntatu. 3a naumjeHta 1: aHTn-®Ona + Jka anoaHtnteno, xnagHo anoaHtu-MN1 n aytoantureno C u3s
enyara, a 3a naumjeHta 2 cy ngeHtndpukosaHa anoanvtutena C, E n K.

3akmbyyvak: UX-ABUL codTBep, ka0 nomMohHO CpeacTBO, MpyXa KOPUCHWKY yNyTCTBa W MHopmauuje 3a
naeHTudrKaumjy aHTutena Ha aHTUreHe LpBEHUX KpBHMX 3pHaua. OBaj codTBep onakwasa WMAEHTUdUKaLujy
BYLUE aHTUTENa Ha LpBeHa KpBHa 3pHLA KoA MnauujeHata ca nonuTpaHcdy3njom n omoryhasa Gpxe peluaBae
npobrnema kop CceH3MbunuaoBaHuX nauuvjeHata, omoryhaBajyhu GnaroBpemeHy M KBanuTeTHY TpaHcdy3mjcKy
Tepanujy.

KrbyuHe peuun: mpaHcgysuja; aHmumerna u aHmu2eHU Up8eHUX Kp8HUX 3pHaua

CHALLENGES IN IDENTIFICATION OF MULTIPLY ANTIBODIES

Lence MITCEVSKA

Institute for transfusion medicine Skopje, North Macedonia

Introduction: Blood transfusion is a common medical procedure. It is performed to treat long-term illnesses, during
a given hospitalization, or in medical emergencies. Although often life-saving, transfusions are not without risk.
Some may not be worrisome and others may be life-threatening. A rare complication is a sudden immune reaction
that occurs when the immune system of the person receiving the blood attacks the transfused blood cells, with the
possibility of developing antibodies to the red blood cells, especially in multiples, which can be clinically significant.
Therefore, protecting the recipient from adverse transfusion reactions due to sensitization against red blood cell
antigen is one of the challenges of safe blood transfusion.

Objective: To present multiple possibilities in identification of multiple red blood cells antibodies in polytransfused
patients.

Results: Patient 1: female 50 years old hematology patient, polytransfused with positive crossmatch (CM) in 30
RBC units and 1 negative. Detection and identification of antibodies showed positive reaction of serum from serum
and eluate. Antigen typing was provided. Examinations associates on presence of warm and cold multiple
antibodies, one anti-Fya and probably anti-E+s. But after all, the CM were still positive Patient 2: male 66 years old
hematology patient, polytransfused, with positive cross match (CM) in 20 RBC units and 2 negative. Detection and
identification of antibodies showed positive reaction, only DAT was negative. Testing the serum showed presence
of multiple antibodies, one anti-S but no other specifity could be identified, even after the RBC antigen typing. We
retested the both patients on software IH-AbID (BioRad) and we get different results for patient 1: alloantibody anti-
Fya + Jka, cold aloanti-P1 and autoantibody S from eluate. For the patient 2 were identified alloantibody S, E and
K.

Conclusion: The IH-AbID software, as a help tool, provides the user with guidance and information for the
identification of antibodies to antigens on red blood cells. This software facilitates the identification of more
antibodies to red blood cells in patients with polytransfusion and enables quick resolution of problems in sensitized
patients, enabling timely and quality transfusion therapy.

Keywords: transfusion; antibodies and antigens of red blood cells
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% JU Zavod za zdravstvenu zastitu zaposlenika MUP-a Kantona Sarajevo

Uvod: lako se smatra “zlatnim standardom” za kvantifikaciju inzulinske osjetljivosti i procjenu inzulinske
rezistencije (IR), tehnika hiperinzulinemijsko-euglikemijske kleme rijetko se koristi u rutinskoj klini¢koj praksi zbog
komplicirane, dugotrajne i skupe tehni¢ke izvedbe. Danas su u upotrebi dijagnosticki pristupi koji uklju€uju razlicite
laboratorijske parametre, ali se u praksi sve viSe koriste jednostavni i neinvazivni indeksi zasnovani na
matematickim modelima koji su primjenjivi za velika populaciona istrazivanja.

Cilj: Utvrditi efikasnost razli¢itih indirektnih indeksa u procjeni IR u opéoj populaciji prema vrijednostima indeksa
tjelesne mase (BMI).

Materijali i metode: U presje€nu deskriptivno-analiticku studiju uklju¢ena su 123 ispitanika, od kojih je 91 ispitanik
imao potvrdenu dijagnozu IR. Ova grupa je naknadno stratificirana na osnovu vrijednosti BMI u dvije podgrupe.
Koristeéi laboratorijske podatke, izraCunali smo vrijednosti za Sest klini¢kih surogat markera: homeostatski model
procjene IR (HOMA-IR), kvantitativni indeks provjere osjetljivosti na inzulin (QUICKI), McAuleyjev indeks (MCAI),
metaboli¢ki rezultat za IR (METS-IR), indeks triglicerida i glukoze (TyG) i indeks TyG i BMI (TyG-BMI).

Rezultati: UoCene su znacajne razlike u nivoima HOMA-IR izmedu grupa (p <0,001). Sli¢an obrazac je pronaden
za indeks TyG-BMI, sa statistiCki znacajnim razlikama (p <0,001). Pretili ispitanici su imali najveée srednje
vrijednosti za METS-IR i TyG indeks, dok je kontrolna grupa imala najvece srednje vrijednosti za QUICKI i MCAI
indekse (p <0,001). Prema analizi, tri indeksa su pokazala statisticku zna€ajnost u predvidanju IR nezavisno od
BMI (p <0,05).

Zaklju€ak: Imajuéi u vidu da je IR sloZzeno multifaktorsko stanje, vjerujemo da kori$tenje indeksa zasnovanih na
kombinaciji lipidnih parametara i antropometrijskih pokazatelja kao $to je BMI moze znacajno doprinijeti prognozi i
smanjenju brojnih komplikacija $to pokazuje TyG-BMI indeks u na$oj studiji. U bliskoj buduénosti potrebno je
istraziti i prilagoditi potencijal drugih antropometrijskih indikatora u kombinaciji sa izvedenim indeksima u vecéim
populacionim istrazivanjima.

Klju€ne rijeéi: inzulinska rezistencija; HOMA-IR; TyG; TyG-BMI

EVALUATION OF INDIRECT INDICES IN THE ASSESSMENT OF INSULIN RESISTANCE IN THE
GENERAL POPULATION

Lejla CANO DEDIC"?, E. Papié’, D. Smajlovié®

L University of Sarajevo, Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina

1 Polyclinic Atrijum Sarajevo, Sarajevo, Bosnia and Herzegovina

¥ public Health Institution for Employees of the Ministry of Internal Affairs of Canton Sarajevo, Sarajevo, Bosnia and
Herzegovina

Introduction: Although it is considered the “golden standard" for quantifying insulin sensitivity and assessing
insulin resistance (IR), the hyperinsulinemic-euglycemic clamp technique is rarely used in routine clinical practice
due to complicated, time-consuming, and expensive technical implementation. Today, diagnostic approaches
involving different laboratory parameters are available, but simple and non-invasive indices based on mathematical
models are increasingly used in practice and applicable for large population research.

Objective: To determine the effectiveness of different indirect indices in assessing IR in the general population
according to body mass index (BMI).

Materials and methods: In a cross-sectional descriptive-analytical study, 123 subjects were included, of which 91
had a confirmed diagnosis of IR. This group was subsequently stratified based on BMI scores into two subgroups.
Using laboratory data, we calculated values for six widely used clinical surrogate markers: Homeostatic Model
Assessment for Insulin Resistance (HOMA-IR), Quantitative Insulin Sensitivity Check Index (QUICKI), McAuley
index (MCAI), Metabolic Score for IR (METS-IR), Triglyceride-Glucose index (TyG) and TyG and BMI index (TyG-
BMI).

Results: Significant differences in HOMA-IR levels were observed between groups (p <0.001). A similar pattern
was found for the TyG-BMI index, with statistically significant differences (p <0.001). Obese subjects had the
highest mean values for METS-IR and TyG index, while the control group had the highest mean values for QUICKI
and MCA. indices (p <0.001). According to the analysis, three indices showed statistical significance in predicting
IR independently of BMI (p <0.05).

Conclusion: Considering that IR is a complex multifactorial condition, we believe that the use of indices based on
a combination of lipid parameters and anthropometric indicators such as BMI can significantly contribute to the
prognosis and reduction of numerous complications. This was demonstrated by TyG-BMI in this study. Shortly, it is
necessary to investigate and adjust the potential of other anthropometric indicators in combination with derived
indices in larger population surveys.
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Inovacije u nastavnom planu i programu predstavljaju klju€ni element u osiguravanju relevantnog obrazovanja koje
prati potrebe trziSta rada i druStva u celini. Na osnovu inoviranih standarda kvalifikacija, stru€na znanja, vestine,
sposobnosti i stavovi neophodni za laboratorijskog tehni€ara su sistematski integrisani u nastavni plan. Ovim
pristupom omogucéava se ne samo zaposljavanje ve¢ i dalji akademski napredak. Nastavni plan za obrazovni profil
laboratorijskog tehniara razvijen je nakon pazljivog razvrstavanja ishoda na predmete i sacinjivanja
odgovarajuéeg fonda ¢asova. Ovaj plan u skladu je sa zakonskim zahtevima, kao $to je Clan 6. Zakona o srednjem
obrazovanju i vaspitanju, koji propisuje da plan i program nastave CetvorogodiSnjeg struénog obrazovanja mora
sadrzati odredeni procenat opstih i stru¢nih oblasti. Konkretno, ovaj plan podrazumeva 40% opsteg i najmanje 55%
struénog obrazovanja, osiguravajuci tako balansiran pristup razvoju ucenika. Kljuéne kompetencije koje se isti¢u
prema Pravilniku o opstim standardima postignu¢a su vitalne za svakog srednjoSkolca. Saradnja, digitalna
kompetencija, preduzimljivost i preduzetnicka kompetencija, odgovoran odnos prema zdravlju i okolini, sve su to
vestine i stavovi koji se aktivno razvijaju kroz inovirani nastavni plan.

Ovim inovativnim pristupom, obrazovne institucije pruzaju sveobuhvatan i relevantan program koji ne samo da
oprema uCenike sa potrebnim vestinama za uspeh u laboratorijskom okruzenju, ve¢ ih takode osnazuje da budu
odgovorni ¢lanovi drustva, spremni za buduce izazove i moguénosti na trzistu rada.

Kljuéne rije€i: nastavni plan i program; laboratorijski tehnicar; kompetencije

INNOVATIONS OF THE CURRICULUM AND PROGRAM OF THE DEPARTMENT OF LABORATORY
TECHNICIANS IN THE REPUBLIC OF SERBIA

Maja BORIC®, B. Rvovié'

! Medical school Zvezdara, Belgrade, Republic of Serbia

Innovation in curricula is a key element in ensuring relevant education that is aligned with the needs of the labor
market and society as a whole. Based on innovative qualification standards, the professional knowledge, skills,
abilities and attitudes required for a laboratory technician are systematically integrated into the curriculum. This
approach enables not only employment, but also further academic progression. The curriculum for the laboratory
technician training profile has been developed after a careful division into subjects and the creation of an
appropriate pool of lessons. This plan is in line with legal requirements, such as Article 6 of the Law on Secondary
Education, which stipulates that the four-year vocational training curriculum must include a certain percentage of
general and vocational areas. Specifically, this plan includes 40% general education and at least 55% vocational
education, thus ensuring a balanced approach to student development. The key competencies highlighted in the
General Achievement Standards framework are essential for every high school student. Collaboration, digital
literacy, entrepreneurship and business skills, a responsible approach to health and the environment - these are all
skills and attitudes that are actively developed through the innovative curriculum.

With this innovative approach, the educational institutions provide a comprehensive and relevant program that not
only equips students with the necessary skills to succeed in a laboratory environment, but also empowers them to
be responsible members of society ready for future challenges and opportunities in the job market.

Keywords: curriculum; laboratory technician; competencies
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Hena MEHMEDOVIC
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Uvod: Sindrom policistiénih jajnika (PCOS) je uobi¢ajeno hormonsko stanje koje pogada Zzene u reproduktivnom
dobu, karakterizirano hormonskom neravnoteZzom, neredovnim menstruacijama, viSkom androgena i cistama na
jajnicima. lako uzrok nije potpuno razumljiv, rizik od PCOS-a povezan je s porodi€nom anamnezom i dijabetesom
tipa 2. Simptomi mogu ukljucivati nepravilne menstruacije, neplodnost, akne, pojatanu dlakavost, gubitak kose i
prekomjerno debljanje, te povecan rizik od drugih zdravstvenih problema poput dijabetesa, visokog krvnog pritiska i
sré¢anih bolesti.

Cilj: Prikazati i komparirati razliku u razini serumskog testosterona i androstendiona kod Zena s sindromom
policistiCnih jajnika i Zena bez sindroma policisti¢nih jajnika.

Materijali i metode: Ovaj rad predstavlja neekperimentalno — kvalitativno istrazivanje, odnosno nauéni pregled
literature.

Rezultati: Rezultati pregleda literature ukazuju na nekoliko vaznih saznanja o PCOS. Povecéani omjer testosterona
i androstendiona u serumu kod Zena sa PCOS normalne tezine moze biti marker za metaboli¢ku funkciju.
Androstendion se pokazao kao znacajan biomarker za hiperandrogenizam kod pacijenata sa PCOS.
Hiperandrogenizam je bio dominantna biohemijska abnormalnost kod Zena sa PCOS, pri ¢emu su nivoi
testosterona ostali visoki.Testosteron i androstendion su bili zna¢ajno viSi kod zena sa PCOS u poredenju s
kontrolnom grupom. PoviSeni nivoi slobodnog testosterona bili su povezani sa dijabetesom tipa 2 kod Zzena. Omijer
androstendiona prema slobodnom testosteronu bio je povezan s povoljnim metaboli¢kim profilom kod Zena sa
PCOS. Visoka prevalenca akni bila je primijecena kod Zena sa PCOS, Sto naglaSava vaznost dermatoloske
evaluacije. Ovi rezultati naglasavaju raznolikost manifestacija PCOS i potrebu za holistickim pristupom u
dijagnostici i upravljanju ovim stanjem.

Zaklju€ak: Istrazivanja su pokazala da zene sa PCOS imaju statistiCki znacajno povecane nivoe testosterona i
androstendiona u serumu u poredenju sa zenama koje nemaju ovaj sindrom. S druge strane, Zene koje nemaju
PCOS imaju normalne ili nize nivoe testosterona i androstendiona u serumu, $to je u skladu s njihovim normalnim
reproduktivnim funkcijama.

Kljuéne rije€i: sindrom policisti¢nih jajnika; testosteron; androstendion
COMPARISON OF SERUMTESTOSTERONE AND ANDROSTENEDIONE IN WOMEN WITH AND
WITHOUT POLYCYSTIC OVARY SYNDROME

Hena MEHMEDOVIC

University of Sarajevo , Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina

Introduction: Polycystic ovary syndrome (PCOS) is a common hormonal condition affecting women of
reproductive age, characterized by hormonal imbalance, irregular periods, androgen excess, and ovarian cysts.
Although the cause is not fully understood, the risk of PCOS is associated with a family history and type 2 diabetes.
Symptoms can include irregular periods, infertility, acne, increased hairiness, hair loss and excessive weight gain,
and an increased risk of other health problems such as diabetes, high blood pressure and heart disease.
Objective: To show and compare the difference in the level of serum testosterone and androstenedione in women
with polycystic ovary syndromE and women without polycystic ovary syndrome.

Materials and methods: This work represents a non-experimental - qualitative research, that is, a scientific review
of the literature.

Results: The results of this literature review indicate several important findings about PCOS. An increased ratio of
serum testosterone to androstenedione in women with PCOS of normal weight may be a marker for metabolic
function. Androstenedione has been shown to be a significant biomarker for hyperandrogenism in PCOS patients.
Hyperandrogenism was the dominant biochemical abnormality in women with PCOS, with testosterone levels
remaining high. Testosterone and androstenedione were significantly higher in women with PCOS compared to the
control group. Elevated free testosterone levels were associated with type 2 diabetes in women. The ratio of
androstenedione to free testosterone was associated with a favorable metabolic profile in women with PCOS. A
high prevalence of acne was observed in women with PCOS, which emphasizes the importance of dermatological
evaluation. These results highlight the diversity of PCOS manifestations and the need for a holistic approach in the
diagnosis and management of this condition.

Conclusion: Studies have shown that women with PCOS have statistically significantly increased levels of
testosterone and androstenedione in serum compared to women without this syndrome. On the other hand,
women without PCOS have normal or lower serum levels of testosterone and androstenedione, which is consistent
with their normal reproductive functions.

Keywords: polycystic ovary syndrome; testosterone; androstenedione
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Procjena rizika je klju€ni instument za provodenje sigurnosti i zastite zdravlja na radu. Kvalitet zraka u zatvorenom
prostoru je kvalitet zraka unutar i oko same zgrade kao i objekta. Poznato je da IAQ uti¢e na zdravlje, udobnost i
dobrobit osobe koja u njima borave. Lo$ kvalitet vazduha u zatvorenom prostoru povezan je sa sindromom bolesne
zgrade, smanjenom produktivno$¢u i ostecenim ucenjem u obrazovnim ustanovama. SZO je 1986. godine
definisala sindrom bolesne zgrade kao skup bolesti izazvanih ili stimulisanih zagadenjem vazduha u zatvorenim
prostorima. U slu€aju prisustva bolesti koje se javljaju nakon ili u toku boravka u zgradama sa pristunim
kontaminantima u vazduhu radi se o tzv.oboljenjima povezanih sa zgradama ( eng. Buliding related liness- BRL).
Los kvalitet zraka povezan je sa simptomima poput glavobolje, umora, problema s koncentracijom i iritacija o€iju,
nosa, grla i pluéa. S obzirom da zaposleno osoblje tokom radnog vremena boravi u zatvorenom prostoru, cilj
istrazivanja bio je pratiti vrijednosti i prisutnost mikrobioloSkih pokazatelja u radnom okoliSu (zraku) te odrediti
mikrobiolo$ki kvalitet zraka unutar radnih prostorija. Mjerenjem bioloskih Stetnosti radnog prostora ciljano se dolazi
do utvrdenog broja i vrste mikroorganizama, te njihovog direktnog ili indirektnog opasnog djelovanja na zdravlje
radnika. Za odredivanje nivoa prisutnosti mikroorganizama sa bilo koje radne povrsine upotrebljava se Metoda
brisa - BAS EN ISO 18593:2019, Horizontalna metoda za detekciju i odredivanje broja Enterobacteriaceae - BAS
EN ISO 21528-2:2018, Detekcija i brojanje plijesni - Uzorkovanje udarima - BAS I1SO 16000-18:2013, Prema
Sanitarnim standardima Europske komisije za neindustrijske prostore, prema smjernicama American Conference
of Govermental Industrial Hygienists, Pravilnik o ucestalosti kontrole i normativima mikrobioloske distoce u
objektima pod sanitarnim nadzorom (nn.hr). lako je prevencija rizika uvijek najvazniji cilj, u praksi to nije uvijek
mogucée ostvariti u punom obimu. Kada rizik nije mogucée eliminisati, treba ga Sto je moguce vise smanijiti, a
preostali rizik staviti pod kontrolu.

Kljuéne rije€i: procjena rizika; zastita zdravija; kvalitet zraka; bioloske Stetnosti; radni prostor; mikroorganizmi

RISKASSESSMENT OF WORKPLACES - BIOLOGICAL HAZARDS

Selma MEMISEVIC

Institute of Occupational Medicine of Sarajevo Canton, Sarajevo, Bosnia and Herzegovina

Risk assessment is a key instrument for implementing safety and health protection at work. Indoor air quality is the
air quality inside and around the building itself as well as the facility. It is known that IAQ affects the health, comfort
and well-being of the people who stay in them. Poor indoor air quality is associated with sick building syndrome,
reduced productivity and impaired learning in educational institutions. In 1986, WHO defined sick building
syndrome as a set of diseases caused or stimulated by air pollution in closed spaces. In the case of the presence
of diseases that occur after or during a stay in buildings with contaminants in the air, these are also called building-
related illnesses (BRL). Poor air quality is associated with symptoms such as headaches, fatigue, concentration
problems and irritation of the eyes, nose, throat and lungs. Given that the employed staff stays indoors during
working hours, the goal of the research was to monitor the values and presence of microbiological indicators in the
working environment (air) and to determine the microbiological quality of the air inside the working premises. By
measuring the biological hazards of the workplace, the determined number and type of microorganisms, as well as
their direct or indirect dangerous effect on the health of the workers, is determined. To determine the level of the
presence of microorganisms from any work surface, the swab method is used - BAS EN ISO 18593:2019,
Horizontal method for detection and determination of the number of Enterobacteriaceae - BAS EN ISO 21528-
2:2018, Detection and counting of molds - Impact sampling - BAS ISO 16000-18:2013, According to the Sanitary
Standards of the European Commission for non-industrial premises, according to the guidelines of the American
Conference of Governmental Industrial Hygienists (ACGIH), Rulebook on the frequency of control and norms of
microbiological cleanliness in facilities under sanitary supervision (nn.hr). Although risk prevention is always the
most important goal, in practice it is not always possible to achieve it in full. When the risk cannot be eliminated, it
should be reduced as much as possible, and the remaining risk should be brought under control.

Keywords: risk assessment; health protection; air quality; biological hazards; work space; microorganisms
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Uvod: Plazmocitna leukemija (PL), predstavlja rijedak, ali izuzetno agresivan oblik proliferativnog oboljenja plazma
¢elija. U 70% slu€ajeva, bolest se manifestira kao primarni tip, dok se sekundarni tip pojavljuje u 40% slu€ajeva
kao posljedica leukemijske transformacije multiplog mijeloma. Originalni dijagnosti¢ki kriteriji postavljeni 1974.
godine nisu se znaCajnije mijenjali, 8to je tokom vremena rezultiralo brojnim dilemama u klini€koj praksi i nau¢noj
zajednici. Kao posljedica nedovoljno specifi¢nih klinickih pokazatelja, PL predstavlja jedan od najozbiljnijih izazova
u laboratorijskoj hematologiji.

Cilj: Predstaviti trenutni pristup u laboratorijskoj dijagnostici plazmocitne leukemije.

Materijal i metode: Za potrebe ne-eksperimentalnog kvalitativnog tipa istrazivanja pregledane su relevantne baze
podataka kao Sto su PubMed (Medline) i Google Scholar. Pretrazivanje je izvr§eno uz pomo¢ kljuénih rijeci na
engleskom jeziku ,plasma leukemia“, ,plasma cell dyscrasia“, “laboratory diagnostics”.

Rezultati: Brojna istrazivanja potvrduju da ograni¢enja u dijagnostici PL proizilaze iz niza faktora kao posljedica
heterogene prirode oboljenja. Dijagnoza PL se primarno postavlja na osnovu morfoloske dijagnostike kojom se
procjenjuje prisutnost neoplasti¢nih plazma c¢elija u krvi i koStanoj srzi. Medutim, rezulati istrazivanja isti¢u da ne
postoji jasan konsenzus za postavljanje dijagnoze PL. UocCeno je da postotak cirkuliraju¢ih plazma celija u
perifernoj krvi varira izmedu 10% do 79% ovisno o klinickom slu¢aju. Zbog toga, uocena je potreba za kreiranjem
jedinstvenog dijagnosti¢kog algoritma koji ¢e se bazirati na integraciji ve€eg broja savremenih metoda kao $to su
imunofenotipizacija, citogeneti¢ka analiza i molekularna dijagnostika.

Zaklju€ak: Sveobuhvatan pristup dijagnostici, koji uklju€uje Sirok spektar razli¢itih metoda klju¢an je za dijagnozu
PL. lako morfoloSka dijagnostika predstavlja primarni pristup u dijagnostici PL, implementacija savremenih
dijagnostickih metoda moze pruziti dodatna saznanja o patogenezi bolesti i potencijalno imati implikacije na
prognozu i razvoj personalizirane medicine.

Kljuéne rije€i: plazmocitna leukemija; plazma celije; diskrazija plazma celija; laboratorijska dijagnostika

PLASMA CELL LEUKEMIA AS ACHALLENGE FOR LABORATORY DIAGNOSTICS

Muhidina BALICEVAC', R.M. Amin?, A. Galié¢’, A. Mesié*, E. Papié’
1Department of Laboratory technologies, University of Sarajevo, Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina

Introduction: Plasma cell leukemia (PCL) is a rare but extremely aggressive form of proliferative plasma cell
disease. The disease manifests as a primary type in 70% of cases, with the secondary type arising from a leukemic
transformation of multiple myeloma in 40% of cases. The original diagnostic criteria from 1974 have not changed
significantly, which has led to numerous dilemmas in clinical practice and in the scientific community over time. Due
to insufficiently specific clinical indicators, PL represents one of the greatest challenges in laboratory hematology.
Objective: To present the current approach for laboratory diagnosis of plasma cell leukemia.

Methods and materials: As part of a non-experimental qualitative research, the available literature was reviewed
in relevant databases such as PubMed (Medline) and Google Scholar using the keywords ,plasma leukemia®,
~plasma cell dyscrasia“, “laboratory diagnostics”.

Results: Numerous studies confirm that the diagnosis of PCL is limited by various factors due to the
heterogeneous nature of the disease. The diagnosis of PCL is primarily made on the basis of morphologic
diagnosis, which evaluates the presence of neoplastic plasma cells in the blood and bone marrow. The percentage
of circulating plasma cells in the peripheral blood varies between 10% and 79% depending on the clinical case.
Therefore, the need to develop a unique diagnostic algorithm based on the integration of a number of modern
methods such as immunophenotyping, cytogenetic analysis and molecular diagnostics has been recognized in
recent years.

Conclusion: A comprehensive diagnostic approach encompassing a broad spectrum of different methods is crucial
for the diagnosis of PCL. Although morphological diagnosis is the primary approach in the diagnosis of PL, the
application of modern diagnostic methods may provide additional knowledge about the pathogenesis of the
disease and have implications for prognosis and the development of personalized medicine.

Keywords: plasma cell leukemia; plasma cells; plasma cell dyscrasia; laboratory diagnostics
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Uvod: Svjetska zdravstvena organizacije navodi da led koji je namijenjen za konzumaciju ili je u neposrednom
kontaktu s hranom, treba biti jednake kvalitete i jednako siguran za ljude kao i voda za pi¢e. Zbog Siroke upotrebe
u ugostiteljstvu, led ima veliki javnozdravstveni znacaj i potrebno je osigurati njegovu mikrobioloSku ispravnost.
Konzumacija namirnica koje su bile u kontaktu s kontaminiranim ledom moze rezultirati prenosom patogenih
mikroorganizama na ljude, $to moze dovesti do pojave hranom prenosivih bolesti.

Cilj: Prikazati javnozdravstveni znaCaj ispravnosti leda i njegovu mikrobioloSku ispravnost u odabranim subjektima
u poslovanju s hranom na podru¢ju Kantona Sarajevo kroz presjecno, pilot istrazivanje provedeno u Zavodu za
javno zdravstvno Federacije Bosne i Hercegovine.

Materijal i metode: IstraZivanje je provedena u Kantonu Sarajevo u razdoblju juni 2021 — august 2022. U
istrazivanju je ucestvovalo ukupno 25 subjekata u poslovanju s hranom, gdje je uzorkovan led, te su uzeti brisevi
lopatica za led i ledomata. Prilikom uzorkovanja olitavana je i trenutna temperatura spremnika za led. Nakon
uradenih mikrobioloskih analiza, uradena je deskriptivna analiza i interpretacija dobivenih rezultata. Brisevi su
uzorkovani u skladu sa smjernicama standardne metode BAS EN ISO 18593:2019. MikrobioloSka analiza ciljanih
mikrobioloSkih parametara je provedena u skladu sa standardnim metodama BAS EN ISO 9308-1:2015, BAS EN
ISO 7899-2:2003, BAS EN ISO 26461-2:2003, BAS EN I1SO 16266:2009, BAS EN ISO 4833-1:2014 i BAS EN I1SO
21528-2:2018.

Rezultati: Rezultati su pokazali da vise od polovine (51%) uzroka leda ne odgovara parametrima Smjernica za
mikrobioloSke kriterije za hranu. Kod ¢ak 39% analiziranih uzoraka je izolovana Escherichia coli, dok je
Pseudomonas aeruginosa izolovan u Cetvrtini (26%) ispitanih uzoraka leda. U petini (20%) ugostiteljskih objekata
na uzorkovanim brisevima povrsina su izolovane Enterobacteriaceae, kod njih 12% Staphylococcus aureus, dok ih
je skoro Cetvrtina (24%) sadrzavala aerobne bakterije u vrijednostima iznad preporucenih.

Zaklju€ak: Ovim istrazivanjem je ustanovljeno da postoji rizik od pojave bolesti uzrokovanih konzumacijom leda
neodgovaraju¢e mikrobioloSke ispravnosti, te da je potrebno usmijeriti inspekcijske nadzore u ovu oblast, kako bi se
u ugostiteljskim objektima obezbjedilo provodenje dobrih higijenskih praksi.

Kljuéne rije€i: led; ugostiteljski objekti; mikrobioloSka ispravnost;, hranom prenosive bolesti

MICROBIOLOGICAL CORRECTNESS OF ICE IN CATERING FACILITES IN SARAJEVO CANTON

Amina MUMINOVIC®, A. Elezovié¢', E. Filan®, L. Dzevlan', D. Maestro®
1Department of Sanitary Engineering, University of Sarajevo, Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina

Introduction: The World Health Organization states that ice intended for consumption or in direct contact with food
should be the same quality and as safe for humans as drinking water. Due to its wide use in catering, ice has great
public health significance and it is necessary to ensure its microbiological correctness. Eating foods that have been
in contact with contaminated ice can result in the transmission of pathogenic microorganisms to humans, which
can lead to foodborne illnesses.

Objective: To present the public health significance of the correctness of ice, and its microbiological correctness in
selected subjects in the food business in the area of Sarajevo Canton, through a review, of pilot research
conducted by the Institute of Public Health of the Federation of Bosnia and Herzegovina.

Methods and materials: The type of research is a cross- sectional, descriptive-analytical study, conducted in
Sarajevo Canton in the period June 2021-August 2022. 25 subjects in the food business participated in the
research, where ice was sampled and swabs taken from ice scoops and ice machines. In each facility, the current
temperature of the ice storage tank was measured. After the microbiological analyses,a descriptive analysis and
interpretation of the obtained research results was performed.

Results: Our research consisted of ice sampling in catering facilities in the Sarajevo Canton area, and
microbiological analysis of the samples according to the parameters of the Guidelines for Microbiological Criteria
for Food. The results showed that more than half (51%) of the causes of ice do not correspond to the parameters of
the Microbiological Guidelines for Food. Escherichia coli was isolated in as many as 39% of the analyzed samples,
while Pseudomonas aeruginosa was isolated in a quarter (26%) of the tested ice samples. Enterobacteriaceae
were isolated from sampled surface swabs in a fifth (20%) of catering establishments, Staphylococcus aureus in
12% of them, while almost a quarter (24%) contained aerobic bacteria in values above the recommended values.
Conclusion: This research determined that there is a risk of diseases caused by the consumption of ice of
inadequate microbiological correctness, and that it is necessary to direct inspection supervision in this area, in
order to ensure the implementation of good hygiene practices in catering facilities.

Keywords: ice; catering facilities; microbiological correctness; food-borne diseases
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Uvod: PAPA test je skrining test na karcinom grlica maternice i zahvaljuju¢i njemu smrtnost od navedenog je
znac¢ajno smanjena. Nacionalni skrining programi Sirom svijeta koji su bazirani na konvencionalnim PAPA
testovima dali su odli¢ne rezultate, a razvoj novih dijagnostickih metoda poput tekuéinske citologije (eng. ligiud
based cytology, LBC) i molekularne dijagnostike humanog papilomavirusa (HPV) mogu znacéajano ubrzati i
poboljSati testove probira.

Cilj: Istraziti dijagnosticke prednosti tekucinske citologije u usporedbi s konvencionalnim PAPA testom.

Materijal i metode: Pretrazene su sliede¢e znanstvene baze podataka: MEDLINE/PubMed i Google Scholar za
relevantna randomizirana kontrolirana ispitivanja i opservacijske studije s usporednim skupinama u razdoblju od
2002. do 2024. godine. Prihvatljive studije ukljucivale su Zene u dobi od 15 do 70 godina koje su pregledane
koristenjem konvencionalne citologije i citologije na bazi tekucine. Provedena je meta-analiza 30 studija koje su
zadovoljavale kriterije za uklju€ivanje u istrazivanje.

Rezultati: Zbirni dokazi 16 studija istiCu da je tekuéinska citologija jednako senzitivan i specifiCan kao i
konvencionalni PAPA test, dok dokazi 14 studija isticu da LBC pokazuje bolju specifi¢nost ili je na osnovu nekog
drugog parametra bolja metoda u odnosu na konvencionalnu.

Zaklju€ak: Tekucinska citologija je ekvivalentna po specifi¢nosti i osjetljivosti konvencionalnim PAPA testovima, a
njena najveca prednost se ogleda kroz smanjen broj nezadovoljavajucéih briseva, te poveéan broj pregledanih
lako se konvencionalni PAPA test jo$ uvijek ne moze proglasiti za zastarjelu metodu, tekuéinska citologija je dosta
lakSa za izvedbu, brza i dijagnosticki ekvivalentna metoda. Dakle, LBC predstavlja atraktivhu opciju za poboljSanje
skrininga na karcinom grlica maternice.

Kljuéne rije€i: papa test; citologija; tekucinska citologija

ADVANTAGE AND SPECIFICITY OF LIQUID CYTOLOGY

Lejla TIROY, R. Tatarevié', E. Smajié"?

. Department of Laboratory Technologies, University of Sarajevo, Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina
: Polyclinic Agram, Sarajevo, Bosnia and Herzegovina

Introduction: Pap smear is a screening test for cervical cancer and because of it mortality from the above is
significantly reduced. National screening programs around the world based on conventional PAP tests have yielded
excellent results, and the development of new diagnostic methods such as liquid based cytology (LBC) and
molecular diagnostics of human papillomavirus (HPV) can significantly accelerate and improve screening tests.
Objective: To investigate the diagnostic advantages of ligiud based cytology compared to conventional Pap smear.
Methods and materials: The following scientific databases were searched: MEDLINE/PubMed and Google
Scholar for relevant randomized controlled trials and observational studies with comparative groups in 2002-2024.
Acceptable studies included women between the ages of 15 and 70 who were reviewed using conventional
cytology and liquid based cytology. A meta-analysis of 30 studies that met the criteria for inclusion in the study was
conducted.

Results: Aggregate evidence from 16 studies indicates that liquid based cytology is equally sensitive and specific
as conventional PAP test, while evidence from 14 studies suggests that LBC shows better specificity or is a
superior method based on some other parameter compared to conventional methods.

Conclusion: Liqud based cytology is equivalent in specificity and sensitivity to conventional PAP tests, with its
greatest advantage being a reduced number of unsatisfactory samples and an increased number of samples
examined in a shorter time period. Conventional methods are considered more acceptable for developing
countries. Although a conventional Pap smear can still not be declared as an outdated method, fluid cytology is
much easier to perform, a faster and diagnostic equivalent method. Thus, LBC represents an attractive option to
improve screening for cervical cancer.

Keywords: pap smeatr; cytology; liquid based cytology

22



Sumejja GOHARIAN?, N. Curovié’, I. Sitnié¢!, M. Moéevié’, E. Papié*

A Odsjek Laboratorijske tehnologije, Univerzitet u Sarajevu, Fakultet zdravstvenih studija, Sarajevo, Bosna i Hercegovina

Uvod: Povezanost morfoloski karakteristi¢nih plavo-zelenih citoplazmatskih inkluzija s letalnim ishodom pacijenata
tokom 48 sati od njihove identifikacije, rezultirala je pojavom termina "kristali smrti" u nauc¢noj literaturi. Morfoloski
poremecaji nalaze se iskljuéivo u ¢elijama s fagocitnom aktivno$éu, kao $to su neutrofili i monociti, dok njihovo
prisustvo nije dokazano u limfocitima. lako razlog pojave kristala smrti u citoplazmi leukocita u potpunosti nije
jasan, posljednjih godina postali su predmet brojnih istrazivanja.

Cilj: Predstaviti znaCaj i potencijal morfoloSke dijagnostike u razumijevanju i prepoznavanju kristala smrti.

Materijal i metode: Odabrani naucni €lanci za potrebe ne-eksperimentalnog kvalitativnog tipa istrazivanja
pregledani su elektroni¢kim putem uz pomo¢ dostupnih relevantnih baza podataka kao $to su PubMed (Medline) i
Google Scholar koristenjem klju¢nih rijeci na engleskom jeziku ,crystals of death”, “blue-green inclusions®, i “green
crystals”.

Rezultati: Analizirane studije slu¢aja pokazuju da su kristali smrti uo¢eni kod pacijenata starijih od 40 godina s
nekrozom jetre, multisistemskim zatajenjem organa, laktathom acidozom, ali i SARS-CoV-2 infekcijom (engl.
Severe Acute Respiratory Syndrome Coronavirus 2). Kao posljedica slozene strukture i zastupljenosti u manje od
5% neutrofila i monocita njihova pojava u morfoloSkoj dijagnostici ¢esto ostaje neprepoznata i zanemarena
primjenom rutinskog bojenja. lako ta¢an sastav kristala smrti ostaje nepoznat, pojedina istrazivanja objasnjavaju da
se sastoje od lipofuscina ili biliverdina koji se posljediéno nakupljaju u osteéenom i nekroticnom tkivu. Primjenom
specijalnog bojenja kao $to su PAS (engl. Periodic Acid-Schiff), Zeihl-Neelsen i Oil Red O uo&eno je da su ove
heterogene strukture produkti lizosomske degradacije, dok prijavljena pozitivhost u rijetkim neutrofilima sugeriSe na
visok sadrzaj lipida.

Zaklju€ak: Kao posljedica nedovoljnog znanja i svjesnosti 0 ovom fenomenu, u eri razvoja tehnologije koja se sve
vise implementira u hematopatologiji, raste potreba za njihovom detaljinom procjenom i provjerom primjenom
specijalnih metoda kako bi se objasnio patofizioloSki mehanizam njihovog nastanka, kao i dijagnosti¢ki i
prognosti¢ki znacaj.

Klju€ne rijeéi: kristali smrti; plavo-zelene inkluzije; zeleni kristali

CRYSTALS OF DEATH: PHENOMENA IN MORPHOLOGY DIAGNOSIS

Sumejja GOHARIAN?, N. Curovié, I. Sitni¢', M. Moéevi¢’, E. Papié*
. Department of Laboratory Technologies, University of Sarajevo, Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina

Introduction: The association of morphologically characteristic blue-green cytoplasmic inclusions with the fatal
outcome of patients within 48 hours of their identification led to the appearance of the term "death crystals". The
morphological abnormalities are found exclusively in cells with phagocytic activity. Although the reason for the
occurrence of death crystals is not entirely clear, they have been the subject of numerous studies in recent years.
Objective: To illustrate the importance and potential of morphological diagnostics for the understanding and
detection of death crystals.

Methods and materials: A selection of scientific papers was made using relevant databases such as PubMed
(Medline) and Google Scholar and the keywords ,crystals of death®, ,blue-green inclusions®, “green crystals“ to
conduct a non-experimental, qualitative study.

Results: The analyzed studies have shown that death crystals occur in patients over 40 years of age who have
been diagnosed with liver necrosis, multisystem organ failure, lactic acidosis and severe acute respiratory
syndrome coronavirus 2 infection. Due to their complex structure and their occurrence in less than 5% of
neutrophils and monocytes, their presence is often not recognized in morphological diagnostics. Some studies
explain that they are composed of lipofuscin or biliverdin, which consequently accumulate in damaged and necrotic
tissue. Using special stains such as PAS (Periodic Acid-Schiff), Zeihl-Neelsen and Oil Red O, it has been
established that these heterogeneous structures are products of lysosomal degradation, while the reported
positivity in rare neutrophils indicates a high lipid content.

Conclusion: As a result of insufficient knowledge and awareness of this phenomenon, in the era of technological
development increasingly used in hematopathology, there is an increasing need for its detailed evaluation and
verification with specialized methods to explain the pathophysiological mechanism of its occurrence as well as its
diagnostic and prognostic significance.

Keywords: crystals of death; blue-green inclusions; green crystals
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Uvod: Transplantacija hematopoetskih matiénih ¢éelija (HMC) predstavlja terapijski pristup lije€enju razlicitih vrsta
urodenih i steCenih malignih bolesti hematopoetskog i imunoloSkog sistema, kao i nekih solidnih tumora.
Uvodenjem u rutinsku praksu znacajno su poboljSani ishodi lijeCenja, stopa prezivljavanja i produzen Zzivotni vijek
pacijenta. Postupkom leukofereze, HMC se prikupljaju iz venske krvi pacijenta pomocu afereznog separatora, a
nakon prikupljanja Zeljenog broja stanica, iste se obraduju postupkom krioprezervacije, pohranjuju i ¢uvaju na
niskim temperaturama u te€nom azotu do upotrebe.

Cilj: Predstaviti desetogodiSnje rezultate tima za transplataciju u autolognoj transplantaciji hematopoetskih
maticnih ¢éelija.

Materijal i metode: Retrospektivna analiza podataka pacijenta uklju¢enih u proces autologne transplantacije
prema vazec¢im terapijskim kriterijumima i standardima u posljednjoj dekadi.

Rezultati: Provedeno je 279 procedura prikupljanja autolognih perifernih HMC kod 198 pacijenata, €iji su proizvodi
afereze kriokonzervirani u 736 vrecica. U prosjeku, broj kriokonzerviranih vreéica po pacijentu iznosio je 3,72
(raspon 2-15 vrecica). Analizom je obuhvaéeno 97 pacijenata (49%) i 101 pacijentkinja (51%) starosti od 1 do 65
godina, oboljelih od multiplog mijeloma, NHL, HL i drugih onkoloskih bolesti. Ciljani broj ¢elija prikupljenih jednom
procedurom afereze uspjesno je izveden kod 129 pacijenata (65%), dok je za 69 pacijenata (35%) provedeno dva
ili viSe procedura. Efikasnost sakupljanja je procenjena na osnovu broja CD34+ ¢elija po kilogramu telesne tezine
pacijenta u finalnom produktu leukofereze. Prosje€an broj sakupljenih celija bio je 4,03x10e6/kgTT (raspon 2,30-
7,22x10e6/kg). Kod svih pacijenata sakupljen je minimalni broj Celija 22x10e6/kgTT CD34+ ¢éelija, dok je kod
vecine sakupljen pozeljan ili ¢ak optimalan broj ¢elija 22,5x10e6/kgTT, odnosno 3-5x10e6/kgTT CD34+ potreban
za jednu transplantacija. U istom periodu uradeno je i 214 reinfuzija ¢elija iz 544 vrecice proizvoda afereze.
Zakljuéak: Rezultati naSeg dosadasnjeg rada ukazuju na uspjeSnost primjenjih protokola u autolognoj
transplantaciji hematopoetskih mati¢nih ¢elija i ne odstupanju od ostalih centara. Minimalna terapijska doza ciljnih
stanica prikupljena je kod svih pacijenata.

Klju€ne rijeéi: afereza; krioprezervacija; CD34+

AUTOLOGOUS TRANSPLANTATION OF HEMATOPOIETIC STEM CELLSTEN YEARS OF EXPERIENCE
INTHE WORK OF THE TRANSPLANTATION TEAM OF THE INSTITUTE FOR TRANSFUSION MEDICINE
OF THE FEDERATION OF BOSNIA AND HERZEGOVINA

Selim ARIFOVIC
Institute for Transfusion Medicine FBiH, Sarajevo, Bosnia and Herzegovina

Introduction: Hematopoietic stem cell (HSC) transplantation represents a therapeutic approach to treating various
types of congenital and acquired malignant diseases of the hematopoietic and immune systems, as well as some
solid tumors. By introducing it into routine practice, the outcomes of treatment, survival rates, and the patient's
lifespan have been significantly improved. Through the process of leukapheresis, HSCs are collected from the
patient's venous blood using an apheresis separator, and after collecting the desired number of cells, they are
processed by cryopreservation, stored, and kept at low temperatures in liquid nitrogen until use.

Objective: To present the ten-year results of the transplantation team in autologous transplantation of
hematopoietic stem cells.

Methods and materials: Retrospective analysis of patient data involved in the process of autologous
transplantation according to valid therapeutic criteria and standards in the last decade.

Results: A total of 279 procedures for collecting autologous peripheral HSCs were performed on 198 patients,
whose apheresis products were cryopreserved in 736 bags. On average, the number of cryopreserved bags per
patient was 3.72 (range 2-15 bags). The analysis included 97 patients (49%) and 101 female patients (51%) aged
1 to 65 years, suffering from multiple myeloma, NHL, HL, and other oncological diseases. The targeted number of
cells collected in one apheresis procedure was successfully achieved in 129 patients (65%), while for 69 patients
(35%), two or more procedures were conducted. The efficiency of collection was assessed based on the number of
CD34+ cells per kilogram of the patient's body weight in the final leukapheresis product. The average number of
collected cells was 4.03x10e6/kgBW (range 2.30-7.22x10e6/kg). All patients had a minimum number of cells
22x10e6/kgBW CD34+ cells collected, while most had the desired or even optimal number of cells
22.5x10e6/kgBW, or 3-5x10e6/kgBW CD34+ necessary for one transplantation. In the same period, 214 cell
reinfusions were also performed from 544 bags of apheresis products.

Conclusion: Our work so far indicate the success of the applied protocols in autologous transplantation of
hematopoietic stem cells and our results do not deviate from other centers. The minimum therapeutic dose of
target cells was collected in all patients.

Keywords: apheresis, cryopreservation, CD34+
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Uvod: Kardiovaskularne bolesti zajedno sa malignim bolestima su uzrok skoro tri ¢etvrtine smrtnosti u evropskom
regionu. Procjene pokazuju da najmanje 80% svih sr€anih bolesti, sréanog udara i dijabetesa tipa 2 se moze
sprijeciti.

Cilj: Prikazati mortalitet od kardiovaskularnih bolesti u Republici Sjevernoj Makedoniji u periodu od 2010-2022.
Materijal i metode: KoriS¢eni su podaci Drzavnog zavoda za statistiku i Instituta za javno zdravlje Republike
Sjeverne Makedonije, kao i izvjestaji Svjetske zdravstvene organizacije. Primijenjena je deskriptivha epidemioloska
metoda rada.

Rezultati: Stopa mortaliteta od ishemijske bolesti srca u periodu 2010-2022. godine veéi je kod muske populacije.
Smrtnost od ishemijske bolesti srca znacajno je veéa u populaciji starijoj od 65 godina u odnosu na smrtnost u
populaciji mladoj od 64 godine. U 2022. godini u Republici Makedoniji, akutni infarkt miokarda Cinio je 94,7%
ishemijskih bolesti srca.

Zaklju€ak: Kardiovaskularne bolesti su vodecéi uzrok smrti u svijetu i uzrokuju vise smrtnih slu¢ajeva nego svi drugi
uzroci zajedno. Uglavhom su pogodene zemlje sa niskim i srednjim prihodima.

Klju€ne rije€i: mortalitet; kardiovaskularne bolesti; faktori rizika

MORTALITY FROM CARDIOVASCULAR DISEASES IN THE REPUBLIC OF NORTH MACEDONIA

Hristina VASILEVSKA', M. Markova'
! Center for Public Health, Bitola, North Macedonia

Introduction: Cardiovascular diseases together with malignant diseases are the cause of almost three quarters of
mortality in the European region. Estimates show that at least 80% of all heart disease, heart attack and type 2
diabetes can be prevented.

Objective: To present mortality from cardiovascular diseases in the Republic of North Macedonia in the period from
2010-2022.

Methods and materials: Data from the State Statistical Office and the Institute for Public Health of the Republic of
North Macedonia, as well as WHO reports, were used. A descriptive epidemiological work method was applied.
Results: The mortality rate from ischemic heart disease in the period 2010-2022 is higher in the male population.
Mortality from ischemic heart disease is significantly higher in the population older than 65 years compared to
mortality in the population younger than 64 years. In 2022 in the Republic of Macedonia, acute myocardial
infarction accounted for 94.7% of ischemic heart diseases.

Conclusion: Cardiovascular diseases are the leading cause of death worldwide and cause more deaths than all
other causes combined. Mostly low- and middle-income countries are affected.

Keywords: mortality, cardiovascular diseases, risk factors
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Umijetna inteligencija (engl. artificial intelligence; Al) zasniva se na simulaciji ljudske inteligencije i sposobnosti
rieSavanja problema primjenom razli€itih algoritama i kompjuterskih sistema. Ova tehnologija u medicini ima
primarnu svrhu da prepozna i izdvoji podatke od klinickog znacaja. lako trenutno nema Siroku prakti¢nu primjenu u
hematologiji, istrazivanja ukazuju na veliki potencijal njene implementacije. Sa ciliem evaluacije znacaja primjene
Al u navedenoj oblasti, proveden je pregled relevantnih baza podataka (MEDLINE i ScienceDirect) upotrebom
kljuénih rijeci poput “artificial intelligence”, “hematology” i “hematopathology”.

U oblasti hematologije, Al se koristi u probiranju, predikciji, dijagnostici i klasifikaciji razli¢itih hematoloskih bolesti
poput anemija, hemoglobinopatija, talasemija i hematoloSkih maligniteta. NajéeS¢e primjenjivani modeli Al u osnovi
imaju neuralne mreze &iji rad se temelji na prepoznavanju odredenih uzoraka u skupu podataka. U hematologiji, Al
se najviSe koristi u automatizovanoj analizi slika gdje se kao ulazni podaci koriste slike razmaza perferne krvi ili
koStane srzi. Ovakav pristup omogucava kvantifikaciju krvnih ¢elija, ali i njihovu diferencijaciju prema
citomorfolodkim karakteristikama u jako kratkom vremenu. Poseban znacaj navedenog ogleda se u diferencijaciji
blasta i leukocitnih prekursora te njihovoj klasifikaciji prema celijskoj lozi, $to zna€ajno doprinosi dijagnostici akutnih
i hroni¢nih leukemija. Kao ulazni podaci koriste se i vrijednosti hematoloskih i drugih parametara, vaznih u
diferencijalnoj dijagnostici i prognozi bolesti. Medu najve¢im prednostima Al izdvajaju se visoka specificnost,
osjetljivost, taénost i preciznost, iako potreba za specijalizovanim softverima i hardverima, te adaptacija i cijena
istih mogu biti problem u njenoj implementaciji. Kao ograni¢enja primjene Al u hematologiji navode se i potreba za
velikom koli¢inom podataka, te nacin pripreme preparata i razlike u rezoluciji slika. Medutim, softveri i algoritimi
kreirani na odgovaraju¢i nacin, te prilagodba ulaznih podataka istima, mogu znac¢ajno doprinijeti unaprijedenju
dijagnostic¢kih postupaka u hematologiji, ali i smanijiti opterecenje laboratorijskih stru¢njaka Sto ¢e imati pozitivan
utjecaj na njihov kvalitet rada.

Kljuéne rije€i: umjetna inteligencija; hematologija; hematoloSke neoplazme; dijagnostika; krvne ¢éelije

ARTIFICIAL INTELLIGENCE IN HEMATOLOGY

Amela IBISEVIC, E. Papié*

. Department of Laboratory Technologies, University of Sarajevo, Faculty of Health Studies, Sarajevo, Bosnia and Herzegovina

Artificial intelligence (Al) is based on simulating human intelligence and problem-solving abilities using various
algorithms and computer systems. This technology is utilized in various disciplines, including medicine, where its
goal is to identify and extract clinically significant data. While its widespread application in hematology is currently
limited, research suggests considerable potential for the practical implementation. To asses the importance of
implementing Al in this field, a review of relevant databases (MEDLINE and ScienceDirect) was concluded using
keywords such as ,artificial intelligence®, ,hematology“ and ,hematopathology*.

In hematology, Al is employed for screening, prediction, diagnosis and classification of various hematological
diseases such as anemias, hemoglobinopathies, thalassemias and hematological malignanicies. The most
commonly used Al models are based on neural networks which rely on recognizing specific patterns in the dataset.
In hematology, Al is primarily used in automated image analysis, where the input data consists of images of blood
and bone marrow smears. This approach enables quantification of blood cells and differentiation based on
cytomorphological characteristics in short periods of time. Of particular importance is the differentiation of blasts
and leukocyte precursors and their classification according to cellular lineage, significantly contributing to the
diagnosis of acute and chronic leukemias. Input data also include values of hematological and other parameters
important in differential diagnosis and disease prognosis. Among the major advantages of Al are high specificity,
sensitivity, accuracy and precision, although the need for specialized software and hardware, as well as their
adaptation and costs can be an issue in its implementation. Limitations of Al application in hematology include the
requirement for large datasets, preparation of blood smears and image resolution. However, appropriately
designed software and algorithms, along with adaptation of input data, can significantly improve diagnostic
procedures in hematology and reduce the workload of laboratory professionals, positively impacting the quality of
their work.

Keywords: artificial intelligence; hematology; hematologic neoplasms; diagnostics; blood cells
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Uvod: Hepcidin kao antimikrobni peptidni hormon predstavlja homeostatski regulator metabolizma zeljeza dija je
ekspresija pod utjecajem brojnih faktora kao &to su inflamacija i hipoksija. Tokom inflamacije aktivirani makrofagi
otpustaju Sirok spektar citokina $to pojacava ekspresiju hepcidina i pridonosi razvoju anemije hroni¢nih bolesti
(AHB) koju karakteriSe zadrzavanje Zeljeza u makrofagima i smanjena intestinalna reapsorpcija. Uz to, procjena
nedostatka Zeljeza u deficitarnim anemijama postaje sve veci izazov zbog direktnog utjecaja inflamacije na
parametre koji opisuju status Zeljeza u organizmu.

Cilj: Ispitati zna¢aj odredivanja hepcidina u diferencijalnoj dijagnostici anemija.

Materijal i metode: Za potrebe ne-eksperimentalnog kvalitativnog istrazivanja pregledana dostupna literatura kroz
relevantne baze kao $to su Medline i Google Scholar koriste¢i kljuéne rije¢i na engleskom jeziku ,hepcidin®,
“anemia chronic disease” i ,iron metabolism®.

Rezultati: Istrazivanja naglaSavaju znacaj serumskog odredivanja hepcidina u AHB, pri ¢emu je prijavljena visoka
stopa osjetljivosti i specificnosti od 94% i 85%, ali i njegova uloga u terapijskom pristupu. U diferencijalnoj
dijagnostici sideropeni¢ne anemije (SA) i AHB, uogeno je da su vrijednosti hepcidina nize kod SA u odnosu na
AHB. S ciliem pravilne procjene inflamacije, prijavijena je pozitivha korelacija izmedu hepcidina, feritina i C-
reaktivnog proteina kod AHB u odnosu na SA. Medutim, autori naglaSavaju veliki potencijal hepcidina u
isklju¢ivanju SA kod pacijenata s mjeSovitom etiologijom. Hepcidin reaguje u roku od nekoliko sati na promjene u
hematoloSkom statusu, te se osim u krvi moze odrediti u uzorku urina, $to ga €ini veoma korisnim u pedijatrijskoj
populaciji. Za njegovo odredivanje u laboratorijskoj praksi najce$¢e se koristi imunoloski test s antihepcidinskim
antitijelima, iako je poznat veliki broj metoda, njihova primjena je ograniena kao posljedica prisustva brojnih
faktora u uzorcima koje je tesSko eliminirati.

Zaklju€ak: Odredivanje hepcidina osigurava osjetljivu i specificnu diferencijalnu dijagnozu SA i AHB, ¢ime se
smanjuje dijagnostiCko vrijeme i omoguéava razvoj odgovarajuceg terapijskog pristupa kod anemija s pravim
deficitom zeljeza.

Kljuéne rije€i: hepcidin; anemija hroni¢nih bolesti; metabolizam Zeljeza; hepcidin regulator Zeljeza

SIGNIFICANCE OF HEPCIDIN DETERMINATION IN ANEMIA OF CHRONIC DISEASE
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Introduction: Hepcidin, an antimicrobial peptide hormone, plays a crucial role as a homeostatic regulator of iron
metabolism. Its expression is influenced by various factors, including inflammation and hypoxia. During
inflammation, activated macrophages release a plethora of cytokines that enhance the expression of hepcidin. This
contributes to the development of Anemia of Chronic Diseases (ACD), characterized by iron retention in
macrophages and diminished intestinal reabsorption. The assessment of iron deficiency in anemias is increasingly
challenging due to inflammation’s direct impact on parameters describing the body’s iron status.

Objective: To examine the significance of hepcidin determination in the differential diagnosis of anemia.

Methods and materials: For the purposes of non-experimental qualitative research, the available literature was
reviewed through relevant databases such as Medline and Google Scholar using the English keywords "hepcidin”,
"anemia chronic disease" and "iron metabolism".

Results: Studies underscores the importance of serum hepcidin determination in ACD, reporting a high sensitivity
and specificity rate of 94% and 85%, respectively. It also highlights its role in therapeutic approaches. In the
differential diagnosis of Sideropenic Anemia (SA) and ACD, it was observed that hepcidin levels are lower in SA
compared to ACD. To accurately assess inflammation, a positive correlation was reported between hepcidin,
ferritin, and C-reactive protein in ACD compared to SA. However, the authors emphasize hepcidin’s potential in
excluding SA in patients with mixed etiology. Hepcidin responds within a few hours to changes in hematological
status and can be determined in a urine sample, making it particularly useful in the pediatric population. Although
numerous methods for its determination in laboratory practice are known, their application is limited due to the
presence of numerous factors in the samples that are difficult to eliminate.

Conclusion: Determining hepcidin levels offers a sensitive and specific differential diagnosis of SA and ACD. This
reduces diagnostic time and facilitates the development of an appropriate therapeutic approach in true iron
deficiency anemia.

Keywords: hepcidin; anemia of chronic diseases; iron metabolism; hepcidin iron regulator
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Uvod: Normalno se u perifernoj krvi ne nalaze eritroblasti, izuzev kod novorodenéadi. Njihova pojava mozZe biti
rezultat ubrzane eritropoeze i naruSene arhitekture kostane srzi upalnim oStecenjima i hipoksijom. Eritroblasti se u
perifernoj krvi javljaju u sklopu teskih bolesti sa loSom prognozom, te ih je bitno na vrijeme otkrititi. Prisutvo
eritroblasta u perifernoj krvi moze predstavljati problem prilikom odredivanja kompletne krvne slike sa
diferencijalnom na hematolo$Skim analizatorima, zbog morfologije eritroblasta koji sadrze jedro. Hematoloski
analizatori ih mogu ubrojati u leukocite i tako lazno povecati broj leukocita, Sto posljedicno moze negativno uticati
na dijagnosticiranje oboljenja.

Cilj: Uporediti rezultate dobijene primjenom Sysmex XN-3100 hematoloskog analizatora u odnosu na svjetlosnu
mikroskopiju kao referentnu metodu.

Materijal i metode: U radu je koristen automatski hematoloski analizator Sysmex XN-3100, koji se sastoji od dva
brojac¢a XN-10 i XN-20, te posjeduje automatsku pripremu i bojenje razmaza krvi, kao i digitalnu mikroskopiju. S
druge strane, koriStena je standardna priprema krvnog razmaza sa May-Grunwald-Giemsa bojom za svjetlosnu
mikroskopiju.

Rezultati: Pacijent starosti 47 godina sa dijagnozom hepatosplenomegalije. Ukupan broj leukocita je bio unutar
referentnog intervala, iznosio je 3,72x10e9/L, uz izrazenu trombocitopeniju sa brojem trombocita 49x10e9/L. Uz to
crvena krvna loza pokazala je anemiju sa brojem eritrocita 2,83x10e12/L, hemoglobinom 74g/L i hematokritom
24,6%. Broj eritroblasta na hematoloSkom analizatoru je bio 3,16x10e9/L (84,9%). Automatska digitalna
mikroskopija u preklasifikaciji pokazala je prisustvo 140,9% eritroblasta. Nakon reklasifikacije procenat eritroblasta
je iznosio 169,8% (103,8% acidofilnh, 64,8% polihromatofilnih i 1,0% bazofilnih eritroblasta). Manuelnim
pregledom krvnog razmaza nadeno je 101% eritroblasta (46% acidofilnih, 64% polihromatofilnih i 1,0% bazofilnih
eritroblasta).

Zaklju¢ak: Primjena savremenih hematoloskih analizatora u dijagnostici ima veliki broj prednosti u svakodnevnom
radu, posebno u zdravstvenim ustanovama tercijarnog nivoa. Uvidom u dobijene rezultate namecée se potreba
dodatne evaluacije na velikom broju uzoraka, kako bi se jasno utvrdila taénost analizatora u odnosu na referentnu
metodu.

Klju€ne rijeci: eritroblasti; hematologija; savremeni hematolo$ki analizator

POSSIBILITIES OF THE SYSMEX HN-3100 HEMATOLOGY ANALYZER IN ERYTHROBLAST
IDENTIFICATION - CASE REPORT
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Introduction: Normally, erythroblasts are not found in the peripheral blood, except in newborns. Their appearance
can be the result of accelerated erythropoiesis and impaired bone marrow architecture due to inflammatory
damage and hypoxia. Erythroblasts in the peripheral blood occur as part of severe diseases with a poor prognosis
and it is important to detect them in time. The presence of erythroblasts in peripheral blood can be a problem when
determining the complete blood count with the differential on hematological analyzers, due to the morphology of
erythroblasts that contain a nucleus. Hematological analyzers can count them as leukocytes and thus falsely
increase the number of leukocytes, which can consequently negatively affect the diagnosis of the disease.
Objective: To compare the results obtained using the Sysmex XN-3100 hematology analyzer in relation to light
microscopy as a reference method.

Methods and materials: The work used an automatic hematology analyzer Sysmex XN-3100, which consists of
two counters XN-10 and HN-20, and has automatic blood smear preparation and staining, as well as digital
microscopy. On the other hand, a standard blood smear preparation with May-Grunwald-Giemsa stain was used for
light microscopy.

Results: 47-year-old patient diagnosed with hepatosplenomegaly. The total number of leukocytes was within the
reference interval, it was 3.72x109/L, with marked thrombocytopenia with a platelet count of 49x109/L. In addition,
the red blood line showed anemia with the number of erythrocytes 2.83x1012/L, hemoglobin 74g/L and hematocrit
24.6%. The number of erythroblasts on the hematology analyzer was 3.16x109/L (84.9%). Automatic digital
microscopy in reclassification showed the presence of 140.9% erythroblasts. After reclassification, the percentage
of erythroblasts was 169.8% (acidophilic erythroblasts 103.8%, polychromatophilic erythroblasts 64.8% and
basophilic erythroblasts 1.0%). Manual examination of the blood smear revealed 101% erythroblasts (46%
acidophilic, 64% polychromatophilic and 1.0% basophilic erythroblasts).

Conclusion: The use of modern hematology analyzers in diagnostics has a large number of advantages in
everyday work, especially in tertiary level healthcare institutions. An insight into the obtained results imposes the
need for additional evaluation on a large number of samples, in order to clearly establish the accuracy of the
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Introduction: Waste-waters are the ones that are brought to waste station or are brought to the point of releasing
(surface or underground waters). Releasing of the waste water in the industry (with no treatment) is being released
in certain recipient. Soil, sewage, water streams, accumulations lakes are counted as recipients of the waste water.
Pollution of the environment from the food capacities represents a serious problem in the production in the food
industry.

Objective: To make an effect for reducing the pollution of the surface and underground waters with various
polluting materials from the waste-waters through the industrial processes.

Methods and materials: The monitoring of the waste water is controlled during the entire year through a 5-year
period (2019-2023). All the results were conducted in the laboratories in Centre for Public Health — Veles. The main
samples that had been taken for consideration for this presentation are from the food industry (non-alcohol drink
and water factory) and the results that are taken for comparation are from the metallurgic industry. The location of
the sampling place is at the exit point of the waste-water station located outside the factory. The key parameters for
the testing of the waste water are: Biological usage of oxygen-5, chemical usage of oxygen and pH level of the
waste-water. The materials that we use for picking up samples of waste water are 1l bottles and Winkler bottles.
Results: Average results (during the observations period) for Biological usage of oxygen-5 is 1.39; Average results
(during the observations period) for chemical usage of oxygen is 0.28 and Average results (during the observations
period) for pH level of the waste water is 8.05 Based from the results there are no deviations in the perimeters and
all the results are according to the state laws.

Conclusion: According to the state laws and the water law it can be concluded that the waste water samples are
fitted to the conditions and regulations for waste waters and protection zones.

Keywords: control; waste waters; food industry
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Uvod: Grelin, leptin i adiponektin su hormoni ukljuéeni u regulaciju metabolizma, metaboli¢kih procesa i energetske
homeostaze. Klju€ni su za odrzavanje ravnoteze izmedu unosa hrane i energetske potroSnje, a njihova disfunkcija moze
doprinijeti razvoju metabolickih poremecaja. Grelin ili "hormon gladi" je cirkulirajuéi peptidni hormon kojeg u najvec¢em
obimu proizvode stanice fundusa Zeluca i stanice gusSteraCe. Njegova uloga se ogleda kroz stimulaciju apetita i
regulaciju, odnosno smanjenje energetske potro3nje. IstraZivanja pokazuju da utjecajem na povecanje unosa hrane i
poticanjem sinteze lipida u jetri, grelin doprinosi povec¢anju tjelesne mase i razvoju pretilosti. Leptin je proizvod lu€enja
adipocita, a djeluje kao supresor apetita i regulator neuroendokrinih funkcija i energetske homeostaze, utjeCuéi na niz
drugih fizioloskih procesa kao $to su metabolizam, endokrina regulacija i imunoloSka funkcija, te se povezuje sa raznim
metabolickim sindromima, posebno gojazno$cu. Adiponektin je hormon koji se takoder izlu€uje iz adipocita, a njegova
uloga se ogleda kroz regulaciju metabolizma i osjetljivosti na inzulin, odnosno regulaciju glukoze i lipida.

Cilj: Istraziti znaCaj i kompleksne mehanizme djelovanja hormona grelina, leptina i adiponektina na metaboli¢ke procese,
kao i njihovu medusobnu interakciju.

Materijal i metode: Za potrebe neeksperimentalnog kvalitativnog istrazivanja provedena je analiza rezultata dostupnih
naucnoistrazivackih radova, baziranih na kombinaciji kliniCkih istrazivanja i in vitro eksperimenata usmijerenih na
istrazivanje utjecaja grelina, leptina i adiponektina na gojaznost, dijabetes i druge metabolicke poremecaje.

Rezultati: Rezultati dobijeni pregledom postojeéih istrazivanja ukazuju na vaznost ovih hormona u patofiziologiji
metaboli¢kih poremecaja, ukazujuéi da promjene u nivou i funkciji ovih hormona mogu doprinijeti razvoju gojaznosti,
inzulinske rezistencije i drugih metabolickih stanja. Integracija laboratorijskih tehnika poput ELISA-e za kvantifikaciju
nivoa hormona u krvi i PCR za analizu genske ekspresije omogucava dublje razumijevanje djelovanja ovih hormona i
njihovog utjecaja na metabolizam.

Zakljuéak: Razumijevanje mehanizama djelovanja grelina, leptina i adiponektina moze imati znacajne implifikacije za
terapiju i prevenciju metabolickih bolesti. Identifikacija ciljanih terapijskih strategija koje reguliSu aktivnost ovih hormona
moze pruziti nove mogucnosti za tretiranje metaboli¢kih poremecaja i poboljSanja zdravlja pacijenata.

Klju€ne rijeci: leptin; grelin; adiponektin; metabolicki poremecaji
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Introduction: Ghrelin, leptin, and adiponectin are hormones involved in the regulation of metabolism, metabolic
processes, and energy homeostasis. They are crucial for maintaining the balance between food intake and energy
expenditure, and their dysfunction can contribute to the development of metabolic disorders. Ghrelin, or the "hunger
hormone," is a circulating peptide hormone produced by fundus cells of the stomach and pancreatic cells. The role of
ghrelin is manifested through appetite stimulation and regulation, as well as reduction of energy expenditure. Research
indicates that by increasing food intake and promoting lipid synthesis in the liver, ghrelin contributes to weight gain and
obesity development. Leptin is secreted by adipocytes and acts as an appetite suppressant and regulator of
neuroendocrine functions and energy homeostasis, influencing various physiological processes such as metabolism,
endocrine regulation, and immune function, and it is associated with various metabolic syndromes, especially obesity.
Adiponectin is also secreted by adipocytes, and its role is in the regulation of metabolism and insulin sensitivity,
specifically regulating glucose and lipid metabolism.

Objective: To explore the significance and complex mechanisms of ghrelin, leptin, and adiponectin hormones on
metabolic processes, as well as their mutual interaction.

Methods and materials: For the purposes of non-experimental qualitative research, an analysis of results from available
scientific research papers, based on a combination of clinical studies and in vitro experiments aimed at investigating the
impact of ghrelin, leptin, and adiponectin on obesity, diabetes, and other metabolic disorders, was conducted.

Results: The results obtained from the review of existing studies indicate the importance of these hormones in the
pathophysiology of metabolic disorders, suggesting that changes in the level and function of these hormones may
contribute to the development of obesity, insulin resistance, and other metabolic conditions. The integration of laboratory
techniques such as ELISA for hormone level quantification in blood and PCR for gene expression analysis enables a
deeper understanding of the action of these hormones and their impact on metabolism.

Conclusion: Understanding the mechanisms of action of ghrelin, leptin, and adiponectin can have significant
implications for the therapy and prevention of metabolic diseases. Identification of targeted therapeutic strategies that
regulate the activity of these hormones can provide new opportunities for the treatment of metabolic disorders and
improvement of patient health.

Keywords: leptin; ghrelin; adiponectin; metabolic disorders
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Uvod: Osim genetske podloge odnosno postojanja historije karcinoma dojke u porodici i noSenja mutacija na
BRCA 1 i BRCA 2 genu postoje i drugi rizikofaktori kao $to su: gojaznost kao posljedica nezdravog zZivota sa
manjkom fizicke aktivnosti nakon menopauze, pusenje i konzumiranje alkohola, ali i starenje, neradanje ili kasno
prvo radanje djeteta iza 30. godine Zivota, nedojenje, menstruacija prije 12. godine Zivota i menopauza iza 55.
godine Zivota, koristenje hormonske nadomjesne terapije i koristenje oralnih kontraceptiva.

Cilj: Ispitati povezanost starenja, hormonskog uticaja i stilova zivota sa povec¢anim rizikom za razvoj karcinoma
dojke. Ispitati koja je najzastupljenija vrsta karcinoma dojke u Kantonu Sarajevo. Ispitati efikasnost koristenja CA
15-3, CEA, CA 19-9 i CA 125 u prevenciji, dijagnostici, prac¢enju i otkrivanju recidiva karcinoma dojke kod Zena,
kao i osjetljivost i specificnost kombinacije tumorskih markera CA 15-3 i CEA u otkrivanju recidiva karcinoma dojke.
Materijal i metode: Istrazivanje je provedeno sa alatom za prikupljanje podataka o rizikofaktorima i tumorskim
markerima iz kartona pacijentica na Odjelu porodi¢éne medicine u OJ Dom zdravlja Novi Grad Sarajevo. Koristeni
su Kolmogorov-Smirnov i Shapiro-Wilk test i podaci o rizikofaktorima nisu imali normalnu raspodjelu za &iju analizu
su primijenjeni neparametrijski testovi kao $to su Hi-kvadrat test i Fisherov egzaktni test, a tumorski markeri su
imali normalnu raspodijelu i koriSteni su parametrijski testovi kao Sto su One Sample T-test i Paired Samples T-test.
Osjetljivost i specifi€nost tumorskih markera je odredena pomoéu ROC krive.

Rezultati: Najc¢eSée dijagnostikovan tip karcinoma dojke kod Zena u Kantonu Sarajevo je invazivni duktalni
karcinom. Nakon testiranja statistickim testovima dokazana je signifikatna povezanost izmedu starenja,
hormonskog uticaja i stilova Zivota sa povecanim rizikom za razvoj karcinoma dojke kod Zena.

Zakljucak: PoviSeni nivoi CA 15-3 za pracenje recidiva su imali osjetljivost koja je iznosila 81,8% sa specificnoScu
koja je iznosila 100%.

Klju€ne rijeéi: karcinom dojke; tumorski markeri; rizikofaktori
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® Clinical Center of the University of Sarajevo, Sarajevo, Boshia and Herzegovina

Introduction: Except for genetic background or existence of history of breast cancer in the family and carrying
mutations on BRCA 1 and BRCA 2 gene there are other risk factors: obesity as consequence of unhealthy life with
lack of physical activity after menopause, smoking and drinking alcohol, aging, non-birth or late first birth after 30th
year, no breastfeeding, menstruation before 12th year and menopause after 55th year, using hormonal
replacement therapy and oral contraceptives.

Objective: Examine if there is a higher risk for development of breast cancer in regards to age, hormonal influence
and lifestyle factors. Examine which type of breast cancer is the most diagnosed among women in Kanton
Sarajevo. Examine efficiency of se of CA 15-3, CEA, CA 19-9 and CA 125 in prevention, diagnostics, screening
and detecting of reccurence of female breast cancer, but also make an assesment of sensitivity and specificity for
CA 15-3 and CEA combination of tumor markers in screening of relapse of female breast cancer.

Methods and materials: Research is conducted with tool for gathering data of risk factors and tumor markers from
family medicine record on Department of Family medicine in Organizational unit Primary Healthcare Unit Novi Grad
Sarajevo. We have used the Kolmogorov-Smirnov and Shapiro-Wilk test and data about risk factors didn’t have
normal distribution and for which we used non-parametrical tests like Chi-Square test and Fisher’s exact test, and
tumor markers had normal distribution and we used parametrical tests like One-Sample T-test and Paired Samples
T-test. Sensitivity and specificity of tumor markers have been got with the use of ROC curve.

Results: The most diagnosed type of female breast cancer in Kanton Sarajevo is invasive ductal cancer. After use
of stastical tests we have proven the significant correlation between aging, hormonal influence and lifestyles with
higher risk of developing breast cancer among women.

Conclusion: Elevated levels of CA 15-3 used for screening of relapse had sensitivity of 81.8% with specificity of
100%.

Keywords: breast cancer; tumor markers; risk factors
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