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Uloga precizne medicinske dijagnostike u sestrinskoj skrbi

The role of precision medicine in nursing care
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SaZetak

Uvod: U okviru zdravstvene zastite sestrinstvo je tijekom povijesti bilo usmjere-
no k promicanju zdravlja i prevenciji bolesti. Visokoeducirane medicinske sestre
sa znanjem iz genetike i kompetencijama za procjenu rizika iz obiteljske ana-
mneze mogu identificirati rizicne pojedince te ih usmjeriti prema daljnjoj obradi
u skladu s dostupnim resursima. Dana3nja suvremena tehnologija omogucava
personaliziran pristup pacijentu i prilagodbu zdravstvene njege individualnim
potrebama pacijenta. Svrha je rada istaknuti prednosti precizne dijagnostike u
vidu personalizirane medicinske i zdravstvene skrbi, odnosno ranog otkrivanja
bolesti i prilagodbe protokola lijecenja.

Metode: KoriStena je dostupna znanstvena literatura na temu precizne medi-
cine i zdravstvene njege unutar online baza podataka PubMed i Google Scholar
u razdobolju od rujna do studenog 2024. godine. Citirana literatura pregledana

je koristenjem kljucnih rijeci: ,precision medicine”, ,health care”, ,personalized
medicine”, ,advanced technologies in nursing”.

Rezultati: Analizirajuci navedene literaturne ¢lanke dolazimo do rezultata
koji nam sugeriraju da precizna medicinska dijagnostika poboljSava sestrinsku
praksu koja prelazi s univerzalnog pristupa na prilagodenu skrb s poboljSanim
zdravstvenim ishodima i kvalitetom Zivota pacijenata. Temeljito ispitivanje ot-
kriva nekoliko izazova, uklju¢ujuci educirano osoblje, visoke troskove, tehnicke
zamrienosti i eticka razmatranja, koji ometaju Siru implementaciju.

Rasprava sa zakljuckom: U kombinaciji s poboljSanom edukacijom i interdis-
ciplinarnom suradnjom precizna dijagnostika predstavlja znaajno obecanje za
buduci napredak sestrinske prakse. Razvojem znanosti i unapredenjem postoje-
¢ih tehnologija zalazimo u novo poglavlje zdravstvene skrbi — poglavlje usmje-
reno prema pacijentu, a ne dijagnozi.

Kljucne rijeci: precizna medicina, zdravstvena skrb, personalizirana medicina,
napredne tehnologije u sestrinstvu

Kratak naslov: Precizna medicinska dijagnostika
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Abstract

Introduction: Throughout history, nursing has been focused on health pro-
motion and disease prevention. Highly educated nurses with knowledge of
genetics and competence to assess risk from family history can identify at-risk
individuals and direct them toward further treatment in accordance with avai-
lable resources. Today’s modern technology enables a personalized approach to
the patient and adaptation of health care to the patient’s individual needs. The
purpose of the paper is to emphasize the advantages of precise diagnostics in
the form of personalized medical and health care. That means early detection of
diseases and adjustment of treatment protocols.

Methods: The available scientific literature on the topic of precision medicine
and health care was used within the online database PubMed and Google Scho-
lar. The cited literature was reviewed by using key words: precision medicine,
health care, personalized medicine, advanced technologies in nursing.

Results: The results suggest that precise medical diagnostics improve nursing
practice, which moves from universal access to customized care with improved
health outcomes and quality of life for patients. A thorough examination reveals
several challenges, including trained personnel, high costs, technical intricacies,
and ethical considerations, that hinder wider implementation.

Discussion and Conclusion: Combined with improved education and interdis-
ciplinary collaboration, precision diagnostics holds significant promise for the
future advancement of nursing practice. With the development of science and
the improvement of existing technologies, we are entering a new chapter of he-
alth care which is focused on the patient, not diagnosing.

Kewords: precision medicine, health care, personalized medicine, advanced
technologies in nursing

Short title: Precise diagnostics
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Uvod

Zahvaljujuc¢i razvoju omickih znanosti, bioinformatike i
strojnog ucenja precizna medicina postaje glavhom odred-
nicom suvremene zdravstvene skrbi. Obuhvaca prilagoden
pristup lijecenju kombinirajuci genetske ¢cimbenike, ¢cimbe-
nike okolisa i Zivotni stil svakog pacijenta. Precizna medici-
na iz temelja transformira tradicionalne zdravstvene susta-

Introduction

Thanks to the development of omics sciences, bioinforma-
tics, and machine learning, precision medicine is becoming
the cornerstone of modern healthcare. It encompasses a
personalized approach to treatment by combining genetic
factors, environmental influences, and individual lifestyle
choices. Precision medicine is fundamentally transforming
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ve. Sredisnje nacelo pristupa pacijentu jest davanje ,pravog
lijeCenja pravom pacijentu u pravo vrijeme, svaki put pravoj
osobi” [1]. To ukljucuje primjenu sofisticiranih dijagnostic-
kih alata koji olak3avaju precizne i individualizirane procje-
ne zdravstvenog stanja [1, 2]. Dijagnostika u okviru preci-
zne medicine sluzi kao temeljni aspekt ovog pristupa, ¢iji
je cilj pruziti zdravstvenim radnicima sveobuhvatan uvid u
zdravlje pacijenata ispitivanjem genetskih podataka i bio-
markera. Pojava naprednih tehnologija olaksala je analizu
golemih skupova podataka omogucujudi ekstrakciju per-
sonaliziranih informacija o stanjima bolesti, povezanim ri-
zicima i optimalnim terapijskim strategijama [3, 4]. Osobi-
to je vazno ukljucivanje medicinskih sestara u ovaj proces.
Primjena precizne dijagnostike unutar zdravstvene njege
omogucava medicinskim sestrama sveobuhvatni pristup
pacijentu. Tako se povecava sposobnost donosenja odluka
u vezi s preventivnim intervencijama, upravljanjem kroni¢-
nim bolestima i prilagodbom intervencija prema individu-
alnim potrebama pacijenata [5, 6]. Rad istrazuje znacaj pre-
cizne dijagnostike u sestrinskoj praksi isticu¢i povezane ko-
risti za pacijente, izazove uklju¢ene u implementaciju i po-
trebu za daljnjim obrazovnim inicijativama za medicinske
sestre kako bi u potpunosti iskoristile potencijal precizne
medicine u sestrinskoj dijagnostici i skrbi u cjelini.

Metode

Prilikom odabira relevantnih ¢lanaka koji podupiru temu
rada koristili smo se klju¢nim rije¢ima ,precision medici-
ne”, ,health care”, ,personalized medicine” i ,advanced
technologies in nursing”. Pretrazivanja su izvrsena unutar
online baza podataka PubMed i Google Scholar u periodu
od rujna do studenog 2024. godine. Od dostupne literatu-
re izbor je suzen na 28 literaturnih navoda unutar vremen-
skog okvira od 2003. do 2024. godine s naglaskom na no-
vijim objavama. Navedene publikacije obuhvacaju stru¢nu
i znanstvenu literaturu koja pruza sveobuhvatan uvid u
istrazivanu problematiku. Time je osigurana kvaliteta pisa-
nog sadrzaja koja nas uvodi u samu srz novog polja medi-
cine i zdravstva.

Rezultati

Pojam i temelj precizne medicinske dijagnostike

Nova era medicine, znana kao precizna medicina, odnosi
se na zdravstvenu skrb utemeljenu na analizi sekvenci ljud-
skog genoma [7]. Upotrebljava dijagnosticke alate usmje-
rene prema pojedincu povezujudi genetiku, biomarkere i
psihosocijalne navike pacijenta [8]. Analizom zdravstvenih
informacija, odnosno podataka o sekvenciranju genoma te
¢imbenicima stila Zivota i okolisu, moze se odrediti rizik od
razvoja bolesti. To omogucuje razvoj ucinkovitih tretmana
baziranih na odgovoru gena prema odredenoj terapiji (far-
makogenomika). Klini¢arima se omogucuje pristup genet-
skim i molekularnim podacima pacijenata kao dijelu rutin-
ske medicinske skrbi [9]. Tako raste kvaliteta skrbi i smanju-
je se potreba za nepotrebnim dijagnosti¢ckim postupcima
i neadekvatnom terapijom [10]. Individualizirani podaci o
pacijentu omogucuju vecu to¢nost u dijagnozi, lijecenju i
prevenciji bolesti za razliku od tradicionalnih metodologi-

traditional healthcare systems. The central principle of pa-
tient care in this approach is delivering “the right treatment
to the right patient at the right time, every time, to the right
person” [1]. That includes sophisticated diagnostic tools
that facilitate precise and individualized assessments of he-
alth conditions [1, 2].

Diagnostics within the framework of precision medicine
serve as a fundamental aspect of this approach. They aim
to provide healthcare professionals with comprehensive in-
sight into patients’ health by examining genetic data and
biomarkers. The emergence of advanced technologies has
facilitated the analysis of vast datasets, enabling the extrac-
tion of personalized information regarding disease conditi-
ons, associated risks, and optimal therapeutic strategies [3, 4.

The involvement of nurses in this process is particularly
important. The application of precision diagnostics in he-
althcare enables nurses to adopt a holistic approach to pa-
tient care. This enhances their ability to make informed de-
cisions regarding preventive interventions, chronic disease
management, and the adaptation of interventions to meet
the individual needs of patients [5, 6].

This paper explores the significance of precision diagno-
stics in nursing practice, highlighting the associated bene-
fits for patients, the challenges in implementation, and the
need for further educational initiatives for nurses to fully
harness the potential of precision medicine in nursing dia-
gnostics and healthcare as a whole.

Methods

In selecting relevant articles to support the topic of this pa-
per, we used the keywords “precision medicine,” “health
care,” “personalized medicine,” and “advanced technologi-
es in nursing.” Searches were conducted in the online da-
tabases PubMed and Google Scholar between September
and November 2024. We narrowed the selection down to
28 references published between 2003 and 2024, focusing

primarily on more recent publications.

The selected publications include professional and scienti-
fic literature that provides a comprehensive insight into the
research topic. That ensures the quality of the written con-
tent, introducing us to the very essence of this emerging
field in medicine and healthcare.

Results

The Concept and Basis of Precision Medical Diagnostics

The new era of medicine, known as precision medicine,
refers to healthcare based on the analysis of human ge-
nome sequences [7]. It utilizes diagnostic tools tailored to
individuals by integrating genetics, biomarkers, and pati-
ents’ psychosocial habits [8]. By analyzing health informati-
on, such as genome sequencing data, lifestyle factors, and
environmental influences, we can assess the risk of disease
development. This approach enables the creation of effec-
tive treatments tailored to how genes respond to specific
therapies, known as pharmacogenomics. Clinicians have
access to patients’ genetic and molecular data as part of
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ja koje se pretezno oslanjaju na standardizirane smjernice
i protokole. Koristeci ove prilagodene informacije, zdrav-
stveni djelatnici mogu formulirati personalizirane strategije
lijecenja koje optimiziraju terapijsku ucinkovitost, minimizi-
raju vjerojatnost nuspojava i poboljSavaju ishode za paci-
jente [1, 3]. Temeljna premisa precizne dijagnostike tvrdi da
zdravlje i bolest nisu jednostavni konstrukti koji se mogu
ocrtati samo fizickim simptomima, nego predstavljaju za-
mrsene procese pod utjecajem mnostva molekularnih, ge-
netskih, okolisnih i sociokulturoloskih ¢imbenika. Dvije ¢e
osobe kojima je dijagnosticirano isto stanje, a posjeduju ra-
zli¢ite mutacije unutar genskog lokusa za odredenu bolest,
zahtijevati razli¢ite farmakoloske intervencije kako bi se bo-
lest uspjesno lijecila [5]. Metodologija na kojoj se temelji
precizna medicinska dijagnostika datira od ranog 20. stolje-
¢a, otkricem znacaja krvnih grupa. Podudaranjem izmedu
davatelja i primatelja ublazene su komplikacije i minimizi-
ran rizik od nuspojava povezanih s transfuzijom [4]. Pojam
precizne medicine utemeljene na genomici prvi se put
spominje nakon zavrsetka projekta ljudskog genoma 2003.
godine. Projekt ljudskog genoma predstavlja javno finan-
cirani medunarodni projekt koji je trajao 13 godina s ciljem
odredivanja DNK sekvence eukromatina [11]. Temeljio se
na ¢injenici da izolacijom i analizom genetskog materijala
pohranjenog unutar molekule DNK znanstvenici mogu
bolje razumjeti bolesti i otkriti nove nacine njihova lijecenja
[12]. Nevjerojatni uspjeh ovog projekta danas je ocigledan.
Osim $to je otvorio put novoj eri medicine, doveo je i do
znacajnog napretka tehnologije koja se koristi za sekven-
ciranje genetickog materijala [11]. Primarni je cilj precizne
dijagnostike promicanje prevencije bolesti, omogucavanje
ranog otkrivanja i provodenje ciljanih terapijskih interven-
cija. Koristenjem individualiziranih podataka o pacijentu,
precizna dijagnostika pruza prilagodenu medicinsku skrb
koja znacajno povecava vjerojatnost uspjesnih ishoda lije-
Cenja [13].

Napredne tehnologije u preciznoj medicinskoj dijagnostici

Precizna medicinska dijagnostika upotrebljava niz napred-
nih tehnologija koje omogucuju sveobuhvatnu analizu op-
seznih skupova podataka, genomsko mapiranje i prediktiv-
nu analizu koja nadilazi mogu¢nosti konvencionalnih dija-
gnostickih metoda. Medu najznacajnijim su tehnologijama
sekvenciranje sljedece generacije (NGS), bioinformatika i
strojno ucenje. NGS omogucuje brzo i isplativo sekvenci-
ranje kompletnih genoma dajuci uvid u genetske varijaci-
je povezane s rizikom od razvoja niza bolesti. Zbog svoje
sposobnosti otkrivanja specifi¢cnih mutacija i genetskih va-
rijanti, NGS omogucuje klinicarima i istrazivacima da pre-
cizno odrede biomarkere povezane s razli¢itim zdravstve-
nim stanjima [6]. Kod nasljednih oblika raka putem NGS-a
moze se na vrijeme otkriti genetska predispozicija, ¢ime se
pravodobno zapocinje s programom preventivnog nad-
zora i modifikacijom nacina Zivota s ciljem prevencije bo-
lesti. Unutar onkologije, sekvenciranje tumorskih stanica
NGS-om pomaze u identifikaciji mutacija jedinstvenih za
specificne tumore, ¢ime se podupire razvoj ciljanih terapi-
ja i odabir opcija lijecenja koje ce dati najvecu ucinkovitost
[5]. Bioinformatika je nuzna za obradu i analizu golemih
skupova podataka generiranih naprednim dijagnostickim
tehnikama. Koristenje bioinformatickih alata olaksava pre-

routine medical care, which enhances the quality of care
and reduces the need for unnecessary diagnostic procedu-
res and ineffective treatments [10].

Individualized patient data enable greater accuracy in di-
agnosis, treatment, and disease prevention compared to
traditional methodologies, which primarily rely on standar-
dized guidelines and protocols. By using this tailored infor-
mation, healthcare professionals can develop personalized
treatment strategies that optimize therapeutic efficacy, mi-
nimize the likelihood of side effects, and improve patient
outcomes [1, 3].

The fundamental premise of precision diagnostics asserts
that health and disease are not simple constructs defined
solely by physical symptoms; rather, they represent com-
plex processes influenced by a multitude of molecular, ge-
netic, environmental, and sociocultural factors. Two indivi-
duals diagnosed with the same condition but possessing
different mutations within the genetic locus for a specific
disease will require different pharmacological interventi-
ons for successful treatment [5].

The methodology underlying precision medical diagno-
stics dates back to the early 20th century with the discovery
of blood group significance. Matching between donors and
recipients mitigated complications and minimized the risk
of transfusion-related side effects [4]. The concept of ge-
nomics-based precision medicine was first mentioned af-
ter the completion of the Human Genome Project in 2003.
The Human Genome Project was a publicly funded inter-
national initiative that lasted 13 years, aiming to determine
the DNA sequence of euchromatin [11]. It was based on the
idea that by isolating and analyzing genetic material stored
within DNA molecules, scientists could better understand
diseases and discover new treatments [12]. The tremendo-
us success of this project is evident today. Besides ushering
in a new era of medicine, it has led to significant techno-
logical advancements in genetic material sequencing [11].

The primary goal of precision diagnostics is to promote di-
sease prevention, enable early detection, and implement
targeted therapeutic interventions. By utilizing individuali-
zed patient data, precision diagnostics provide personali-
zed medical care that significantly increases the likelihood
of successful treatment outcomes [13].

Advanced Technologies in Precision Medical Diagnostics

Precision medical diagnostics employ a range of advanced
technologies that enable comprehensive analysis of exten-
sive datasets, genomic mapping, and predictive analysis
beyond the capabilities of conventional diagnostic methods.
Among the most significant technologies are next-generati-
on sequencing (NGS), bioinformatics, and machine learning.

NGS enables rapid and cost-effective sequencing of entire
genomes, providing insights into genetic variations asso-
ciated with disease risk. Due to its ability to detect specific
mutations and genetic variants, NGS allows clinicians and
researchers to accurately identify biomarkers associated
with various health conditions [6].

In hereditary cancers, NGS can identify genetic predispo-
sitions in time, allowing for the timely initiation of preven-
tive surveillance programs and lifestyle modifications to
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tvaranje neobradenih podataka u korisne informacije. Alati
prepoznavaju specifi¢cne uzorke unutar zamrsenih skupova
podataka analizom genskih sekvenci, biomarkera i raznih
drugih oblika bioloskih podataka [6]. Bioinformaticki algo-
ritmi olaksavaju integraciju genetskih informacija zajedno s
ostalim s podacima o pacijentu [14].

Omika znanosti

Tijekom posljednjeg desetljeca tradicionalne molekularne
metode zamijenile su omicke znanosti. Temelje se na viso-
koucinkovitim analitickim metodama pomocu kojih znan-
stvenici s visokom precizno$¢u mogu razumjeti genetsku
arhitekturu uobicajenih bolesti [15 - 17]. Ukljucuju skup
bioloskih polja poput genomike, metabolomike, proteo-
mike, transkriptomike i drugih omika [18]. Omicke znano-
sti zajedno s epigeneti¢kim studijama omogucuju razvoj
precizne medicine kroz bolje razumijevanje patofiziologije
bolesti [19]. Medu prvim omikama znanosti pojavila se ge-
nomika. Predstavlja sustavno proucavanje cijelog genoma,
odnosno ukupnog genetickog materijala nekog organizma
i njegovih funkcija. Dijeli se na strukturnu i funkcionalnu,
a studije na ovom polju omogucdile su identifikaciju obo-
lienja povezanih s varijantama jednog gena kao i multi-
faktorskim bolestima [20]. Najnoviji alati za razumijevanje
povezanih varijanti multifaktorskih oboljenja jesu Genome
Wide Association Studies (GWAS) i Whole Exome Sequencing
(WES) koji ¢e u budué¢nosti imati Siroku primjenu u medici-
ni i javnom zdrastvu [21]. Za razliku od genomike, proteo-
mika jest rezultat interakcija izmedu gena i okolisa s ve¢im
stupnjem sloZenosti. Predstavlja skup svih proteina ekspri-
miranih u genomu u odredeno vrijeme u odredenom sta-
nju na jednom mjestu - stanici, tkivu ili organizmu. Mijenja
se nakon translacije razli¢itim obrascima ekspresije gena i
postranslacijske modifikacije proteina [22]. Proteomika je
bitna u preciznoj medicini jer uspostavlja vezu izmedu dija-
gnoze i lijec¢enja putem proteinskih biomarkera koji mogu
pomodi u otkrivanju novih lijekova i uspostavljanju novih
ciljeva lije¢enja [23]. Najnovija je omika znanosti metabo-
lomika , odnosi se na analizu malih molekula - metaboli-
ta unutar bioloskih sustava [21]. Interakcija metabolita kroz
biokemijske procese, promjena u obrascu ekspresije i nji-
hovoj koncentraciji omogucuje odredivanje fenotipa ra-
znih bolesti [24, 25]. Zajedno s farmakogenomikom, koja je
glavna u podrucju precizne medicine, proucava interakciju
izmedu lijekova i gena. Cilj je farmakogenomike poboljsa-
nje ucinkovitosti lije¢enja primjenom lijekova prikladnih za
gensku strukturu osobe [26]. Sve navedene omike omogu-
¢uju predvidanje, prevenciju i personalizirano lijecenje bo-
lesti, Sto pomaze klini¢arima u provodenju precizne medi-
cine u praksi [21].

Strojno ucenje

Strojno ucenje, podskup umjetne inteligencije, upotre-
bljava sofisticirane algoritme za razrjesavanje zamrsenih
obrazaca unutar medicinskih podataka koji mogu ostati
neotkriveni konvencionalnim analitickim metodama. Al-
goritmi strojnog ucenja pokazali su se korisnima u procje-
ni individualne osjetljivosti na bolest, analizi farmakoloskih
odgovora i odredivanju najprikladnijih terapijskih strategi-
ja prilagodenih svakom pacijentu [27]. Olak3ava stvaranje

prevent disease. In oncology, sequencing tumor cells using
NGS helps identify mutations unique to specific tumors,
supporting the development of targeted therapies and se-
lecting treatment options with the highest efficacy [5].

Bioinformatics is essential for processing and analyzing the
vast datasets generated by advanced diagnostic techniques.
The use of bioinformatics tools facilitates the transformation
of raw data into useful information. These tools recognize
specific patterns within complex datasets by analyzing gene
sequences, biomarkers, and various other forms of biological
data [6]. Bioinformatics algorithms enable the integration of
genetic information with other patient data [14].

Omics Sciences

Over the past decade, traditional molecular methods ha-
ve been replaced by omics sciences. These are based on
high-throughput analytical techniques that allow scientists
to understand the genetic architecture of common disea-
ses with high precision [15-17]. Omics sciences encompass
various biological fields such as genomics, metabolomics,
proteomics, transcriptomics, and other omics disciplines
[18]. Omics sciences, along with epigenetic studies, contri-
bute to the development of precision medicine by impro-
ving our understanding of disease pathophysiology [19].

Genomics was one of the first omics sciences to emerge.
It involves the systematic study of the entire genome-the
total genetic material of an organism—and its functions.
Genomics is divided into structural and functional studies,
which have enabled the identification of diseases linked to
single-gene variants as well as multifactorial diseases [20].
The latest tools for understanding variant associations in
multifactorial diseases include Genome-Wide Associati-
on Studies (GWAS) and Whole Exome Sequencing (WES),
which are expected to have broad applications in medicine
and public health in the future [21].

Unlike genomics, proteomics examines the interactions
between genes and the environment with a higher degree
of complexity. It represents the entire set of proteins expre-
ssed in the genome at a given time under specific condi-
tions in a particular location—whether in a cell, tissue, or
organism. Proteomics changes after translation through
different gene expression patterns and post-translational
protein modifications [22]. Proteomics plays a crucial role in
precision medicine by establishing links between diagno-
sis and treatment through protein biomarkers, which can
aid in the discovery of new drugs and the establishment of
new therapeutic targets [23].

The most recent omics science is metabolomics, which
focuses on the analysis of small molecules—metabolites—
within biological systems [21]. The interaction of metaboli-
tes through biochemical processes, changes in expression
patterns, and their concentration levels allows the determi-
nation of phenotypes in various diseases [24, 25].

Together with pharmacogenomics, which is central to
precision medicine, metabolomics studies the interaction
between drugs and genes. The goal of pharmacogenomics
is to enhance treatment efficacy by using drugs tailored to
an individual’s genetic structure [26]. All these omics scien-
ces contribute to predicting, preventing, and personalizing
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prediktivnih modela koji procjenjuju vjerojatnost da ce
pojedinac razviti odredenu bolest koristenjem genetskih i
bioloskih podataka. Umjetna inteligencija vazna je za per-
sonalizaciju terapijskih intervencija sustavhom analizom
podataka proizaslih iz klini¢kih studija i pra¢enjem ishoda
lijeCenja medu sli¢nim skupinama pacijenata. Time se moze
predvidjeti uspjesnost lijeCenja, osobito u onkologiji, gdje
algoritam prepoznaje pacijente s istim tipom genetske mu-
tacije raka te se na temelju prethodnih uspjednih iskustava
moze dati ciljna ucinkovita terapija i sprijeciti daljnja pro-
gresija tumora.

Uloga precizne medicinske
dijagnostike u sestrinskoj skrbi

Precizna medicinska dijagnostika poboljsava sposobnost
medicinskih sestara da podignu kvalitetu procjene pacije-
nata i zdravstvene skrbi prilagodavanjem intervencija ka-
ko bi zadovoljile razli¢ite potrebe svakog pojedinca. Unu-
tar sestrinske prakse, precizna dijagnostika olaksava ranu
identifikaciju rizika od bolesti i omogucuje kontinuirano
pracenje pacijenta tijekom cijelog procesa lijeCenja. Ovaj
pristup ukljucuje prilagodavanje sestrinske skrbi na teme-
lju rezultata genetskog i molekularnog testiranja, ¢ime se
medicinske sestre osposobljavaju za pruzanje ciljane i in-
dividualizirane skrbi. Takva preciznost u skrbi povezana je
s poboljsanim ishodima lijecenja i pove¢anom kvalitetom
zivota pacijenata [5, 141.

Precizna medicinska dijagnostika i
postavljanje sestrinskih dijagnoza

Sestrinska dijagnostika obuhvada procjenu zdravstve-
nog stanja pacijenata, prepoznavanje potencijalnih rizika i
promatranje odgovora na terapijske intervencije. Precizna
medicinska dijagnostika unapreduje sestrinske procjene i
dijagnoze omogucujuci prepoznavanje specifi¢cnih biomar-
kera i genetskih pokazatelja koji oznacavaju predispozicije
za odredene bolesti. To omogucuje medicinskim sestra-
ma prilagodbu preventivnih strategija, tehnika pracenja i
intervencijskih postupaka prema individualiziranim profi-
lima svakog pacijenta [5]. Kod osoba s povecanim rizikom
od kardiovaskularnih bolesti, precizna dijagnostika moze
pomodi u identificiranju specificnih biomarkera povezanih
s razvojem infarkta miokarda ili cerebrovaskularnog inzul-
ta. Na temelju tih saznanja, medicinske sestre mogu prove-
sti ciljane preventivne strategije koje uklju¢uju preporuku
promjene nacina Zivota i paZljivog prac¢enja simptoma koji
bi mogli ukazivati na pogorsanje bolesti [6]. U bolesnika s
dijagnosticiranim dijabetesom, procjena genetskih mar-
kera moze olaksati identifikaciju osoba predisponiranih za
odredene komplikacije, poput neuropatije ili retinopatije.
Ovaj proaktivni pristup omogucuje rano zapocinjanje pre-
ventivnih intervencija, ¢ime se smanjuje rizik od progresije
bolesti [14]. Medicinske sestre sastavni su dio procesa pra-
¢enja pacijenta tijekom cijelog lije¢enja, procjenjuju nus-
pojave povezane s lije¢enjem i provode potrebne izmjene
intervencija usmjerenih na poboljsanje pacijentove ukupne
kvalitete Zivota [27]. Provedbom farmakogenetickog testi-
ranja medicinske sestre mogu to¢no odrediti pacijente koji
su u opasnosti od pojave nuspojava na odredene lijekove
ili one koji zahtijevaju promjene u dozi lijeka. Ovaj pristup

disease treatment, enabling clinicians to implement preci-
sion medicine in practice [21].

Machine Learning

Machine learning, a subset of artificial intelligence, employs
sophisticated algorithms to resolve intricate patterns wit-
hin medical data that may remain undetected by conventi-
onal analytical methods. Machine learning algorithms have
proven useful in assessing individual disease susceptibility,
analyzing pharmacological responses, and determining the
most suitable therapeutic strategies tailored to each pati-
ent [27]. They facilitate the creation of predictive models
that estimate the likelihood of an individual developing a
specific disease using genetic and biological data. Artificial
intelligence plays a crucial role in personalizing therapeutic
interventions through the systematic analysis of data deri-
ved from clinical studies and monitoring treatment outco-
mes among similar patient groups. That allows for predic-
ting treatment success, particularly in oncology, where al-
gorithms identify patients with the same type of genetic
cancer mutation, enabling the administration of targeted
and effective therapy based on previous successful experi-
ences, thus preventing further tumor progression.

The Role of Precision Medical Diagnostics in Nursing Care

Precision medical diagnostics enhance nurses’ ability to im-
prove patient assessment and healthcare quality by tailo-
ring interventions to meet the diverse needs of each indivi-
dual. Within nursing practice, precision diagnostics facilita-
te early identification of disease risks and enable continuo-
us patient monitoring throughout the treatment process.
This approach involves adapting nursing care based on
genetic and molecular testing results, equipping nurses to
provide targeted and individualized care. Such precision in
care is associated with improved treatment outcomes and
increased patient quality of life [5, 14].

Precision Medical Diagnostics and Nursing Diagnoses

Nursing diagnostics encompass the assessment of a
patient’s health status, the recognition of potential risks,
and the observation of responses to therapeutic interven-
tions. Precision medical diagnostics enhance nursing asse-
ssments and diagnoses by identifying specific biomarkers
and genetic indicators that signal predispositions to certa-
in diseases. That allows nurses to adjust preventive strate-
gies, monitoring techniques, and intervention procedures
according to each patient’s individualized profile [5].

For individuals at increased risk of cardiovascular diseases,
precision diagnostics can help identify specific biomar-
kers associated with myocardial infarction or cerebrovas-
cular stroke development. Based on these insights, nurses
can implement targeted preventive strategies, including
recommending lifestyle changes and closely monitoring
symptoms that may indicate disease progression [6]. In pa-
tients diagnosed with diabetes, genetic marker assessment
can facilitate the identification of individuals predisposed
to specific complications, such as neuropathy or retino-
pathy. This proactive approach enables the early initiation
of preventive interventions, thereby reducing the risk of di-
sease progression [14].



SG/NJ 2025;30:36-44

koristan je kod kroni¢nih stanja kao $to su hipertenzija i di-
jabetes, gdje personalizirani rezimi lije¢enja mogu ublazi-
ti vjerojatnost komplikacija i poboljsati klinicke ishode [6].
Genetsko testiranje moze otkriti osobe s povecanim rizi-
kom od nasljednih karcinoma, poput raka dojke ili jajnika.
Na temelju stec¢enih informacija, medicinske sestre mogu
ponuditi smjernice o preventivnim mjerama s ciljem sprje-
¢avanja vjerojatnosti razvoja bolesti [28]. Analizom genet-
ske predispozicije razvoja dijabetesa tipa 2 putem koriste-
nja biomarkera, moze se identificirati osobe s povecanim
rizikom. Ove informacije omogucuju medicinskim sestrama
provedbu ciljanih intervencija, uklju¢ujuci obrazovne inici-
jative usmjerene na optimalnu prehranu i vaznost redovi-
te tjelesne aktivnosti, ¢ime se smanjuje vjerojatnost pojave
bolesti. Posljedi¢no, medicinske sestre preuzimaju klju¢nu
ulogu u prevenciji bolest koristeci podatke dobivene iz pre-
ciznih dijagnostickih alata za edukaciju pacijenata i pruza-
nje personaliziranih zdravstvenih intervencija [14].

Precizna medicinska dijagnostika
i sestrinska skrb u cjelini

Precizna dijagnostika omogucuje zdravstvenim radnicima
pruzanje personalizirane skrbi koja zadovoljava razlicite
potrebe svakog pacijenta. Proces sestrinske skrbi uteme-
lien na preciznoj medicinskoj dijagnostici zahtijeva sveobu-
hvatan pristup koji uzima u obzir fizi¢cku, emocionalnu i psi-
hosocijalnu dimenziju zdravlja pacijenta. Medicinske sestre
nude stalnu podrsku pacijentima tijekom faze dijagnostike
i lije¢enja. Provedba precizne dijagnostike povecava njiho-
vu sposobnost toc¢nijeg pracenja zdravstvenih pokazate-
lia i modificiranja strategija skrbi u skladu s individualnim
zahtjevima svakog pacijenta [5]. Temeljna je komponenta
sestrinske njege pojacana naprednim dijagnostickim tehni-
kama, stalna procjena zdravstvenog stanja pacijenta. Kori-
Stenjem podataka proizaslih iz precizne dijagnostike, me-
dicinske sestre mogu pratiti fluktuacije zdravstvenog stanja
pacijenata u stvarnom vremenu i procijeniti ucinkovitost
provedenih intervencija. Opisani pristup nudi brze odgo-
vore na promjene stanja bolesnika [14]. Prethodno istaknu-
ta metodologija posebno je korisna kod kroni¢nih bolesti.
U podru¢ju onkologije, primjena preciznih dijagnostickih
alata omogucuje pracenje biomarkera koji odrazavaju od-
govor tumora na lijecenje [6]. Precizna medicinska dijagno-
stika omogucuje pristup zdravstvenoj njezi prilagoden in-
dividualnim potrebama pacijenata, temeljen na analizi ge-
netskih podataka, biomarkera i drugih osobnih ¢imbenika.
Takoder poboljsava sestrinsku praksu koja prelazi s univer-
zalnog pristupa na prilagodenu skrb s poboljsanim zdrav-
stvenim ishodima i kvalitetom Zivota pacijenata.

Rasprava

Dok precizna medicinska dijagnostika predstavlja transfor-
mativni napredak u personalizaciji zdravstvene skrbi, njezi-
na prakti¢na primjena nailazi na brojne izazove i ogranice-
nja, ukljucujuci tehnicku slozenost, visoke troskove, eticka
razmatranja i ogranicenu dostupnost u praksi. Glavniizazov
proizlazi iz tehnickih zahtjeva povezanih s prikupljanjem i
analizom velikih skupova podataka. Pouzdana dijagnosti-
ka ovisi o naprednim tehnologijama poput sekvenciranja

Nurses play an integral role in patient monitoring throu-
ghout the treatment process, assessing side effects asso-
ciated with therapy, and implementing necessary modifi-
cations to interventions aimed at improving the patient’s
overall quality of life [27]. By conducting pharmacogene-
tic testing, nurses can accurately identify patients at risk of
adverse drug reactions or those requiring dosage adjus-
tments. This approach is particularly beneficial for chronic
conditions such as hypertension and diabetes, where per-
sonalized treatment regimens can reduce the likelihood of
complications and improve clinical outcomes [6].

Genetic testing can identify individuals at increased risk of
hereditary cancers, such as breast or ovarian cancer. Based
on the acquired information, nurses can provide guidance
on preventive measures to reduce disease risk [28]. Analyzing
the genetic predisposition to type 2 diabetes using biomar-
kers allows for the identification of high-risk individuals. This
information enables nurses to implement targeted interven-
tions, including educational initiatives focused on optimal
nutrition and the importance of regular physical activity,
thereby reducing disease incidence. Consequently, nurses
assume a crucial role in disease prevention, utilizing data
obtained from precision diagnostic tools to educate patients
and deliver personalized health interventions [14].

Precision Medical Diagnostics and
Nursing Care as a Whole

Precision diagnostics enable healthcare professionals to
provide personalized care that meets each patient’s unique
needs. A nursing care process based on precision medical
diagnostics requires a comprehensive approach that consi-
ders the physical, emotional, and psychosocial dimensions
of patient health. Nurses offer continuous support to pati-
ents throughout the diagnostic and treatment phases. Im-
plementing precision diagnostics enhances their ability to
monitor health indicators more accurately and modify care
strategies according to each patient’s requirements [5].

A fundamental component of nursing care, strengthened
by advanced diagnostic techniques, is the continuous asse-
ssment of the patient’s health status. By utilizing data deri-
ved from precision diagnostics, nurses can track real-time
fluctuations in patient health and evaluate the effectivene-
ss of implemented interventions. This approach provides
swift responses to changes in patient conditions [14]. The
methodology described is particularly beneficial for chro-
nic diseases. In oncology, the application of precision dia-
gnostic tools enables the monitoring of biomarkers that re-
flect tumor response to treatment [6].

Precision medical diagnostics enable healthcare access
tailored to the individual needs of patients, based on the
analysis of genetic data, biomarkers, and other personal
factors. Precision diagnostics improve nursing practice by
shifting from a universal approach to customized care with
enhanced health outcomes and patient quality of life.

Discussion

While precision medical diagnostics represent a transfor-
mative advancement in personalized healthcare, their
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sljedece generacije (NGS), bioinformatike i strojnog ucenja,
Sto zahtijeva visok stupanj stru¢nosti i sofisticirane resurse
[6]. Vazno je da medicinske sestre i drugi zdravstveni dje-
latnici produ obuku u tumacenju slozenih rezultata genet-
skih i molekularnih testova kako bi se preporuke ucinko-
vito ugradile u klinicku praksu. Nedovoljno specijalizirana
obuka i edukacija mogu rezultirati pogreSnim tumacenjem
podataka, a time i ugroziti sigurnost pacijenata. Integraci-
ja precizne dijagnostike u klinicku praksu podrazumijeva
znacajne financijske izdatke. Ovi troskovi ne uklju¢uju samo
dijagnosticke testove vec i potrebnu infrastrukturu, opre-
mu i obuku osoblja. Sekvenciranje genoma i analiza bio-
markera jo$ su uvijek skupi postupci koji mogu ograniciti
dostupnost precizne dijagnostike na specificne populacije
pacijenata ili zdravstvene sustave koji posjeduju veca fi-
nancijska sredstva [14]. Visoki troskovi povezani s tocnom
dijagnostikom rezultiraju nejednakom dostupnoscu za pa-
cijente, $to potencijalno pridonosi razlikama u zdravstvenoj
skrbi i ograni¢ava njihovu primjenu u sestrinskoj praksi. U
svjetlu cCinjenice da precizna dijagnostika ukljucuje priku-
plianje i analizu osjetljivih genetskih podataka koji se od-
nose na pacijente, nuznost zastite privatnosti i povjerljivo-
sti takvih informacija posebno je vazna. Genetski podaci
obuhvacaju kriti¢ne uvide u zdravstveno stanje pojedinca
i potencijalne zdravstvene rizike koji se mogu prosiriti na
¢lanove obitelji. Pridrzavanje rigoroznih eti¢kih standarda i
propisa o privatnosti sve je vaznije za ublazavanje rizika od
zlouporabe podataka i sprjecavanje diskriminacije pacije-
nata na temelju njihovih genetskih informacija [5]. Precizna
medicinska dijagnostika ovisi o sveobuhvatnim bazama
podataka koje obuhvacaju informacije o genetskim varijan-
tama, biomarkerima i klinickim karakteristikama pacijenata.
Medutim, postojeci podaci ¢esto nisu dovoljno raznoliki ni
reprezentativni za razli¢ite populacije. Znacajan dio genet-
skih baza podataka izveden je iz studija koje su prvenstve-
no provedene na populacijama u razvijenim zemljama, $to
moze ograniciti generalizaciju nalaza na globalnoj razini.
Nedostatak adekvatno reprezentativnih podataka otezava
primjenu precizne dijagnostike u populacijama koje su pre-
malo zastupljene u istrazivanjima, ¢ime se povecava vjero-
jatnost pogresnih dijagnostic¢kih zaklju¢aka i naknadnih in-
tervencija lije¢enja. Dok precizna dijagnostika ima znacajno
obecanje za poboljSanje zdravstvenih ishoda, nastojanje
da se steknu genetske informacije moze izazvati psiholos-
ki stres kod pacijenata. Otkrivanje genetske predispozicije
za odredene bolesti Cesto izaziva tjeskobu i strepnju, oso-
bito u slu¢ajevima kad ne postoje konacne preventivne ili
terapijske mjere za identificirane rizike. Nuzno je da medi-
cinske sestre i drugi zdravstveni djelatnici prepoznaju ovu
psiholosku dimenziju i pruze potrebnu podrsku pacijenti-
ma tijekom cijelog dijagnostickog procesa i interpretacije
rezultata [5]. Medicinske sestre trebaju pro¢i dodatnu obu-
ku kako bi uc¢inkovito komunicirale i tumacile rezultate pre-
cizne dijagnostike pacijentima [14]. Precizna dijagnostika
moze rezultirati lazno pozitivnim ili negativnim ishodima
dovodedi do nepotrebnih medicinskih intervencija ili izo-
stavljanja bitnih tretmana. Primjena strojnog ucenja jos je u
fazi razvoja te su nuzne stalne kontrole kvalitete dobivenih
podataka [27]. Precizna medicinska dijagnostika predstav-
lia znacajno obecanje za prilagodavanje skrbi za pacijen-
te i poboljsanje ishoda lijecenja, no s druge strane njezina

practical implementation faces numerous challenges and
limitations, including technical complexity, high costs, et-
hical considerations, and limited accessibility in practice.
A primary challenge arises from the technical demands
associated with collecting and analyzing large datasets.
Reliable diagnostics rely on advanced technologies such
as next-generation sequencing (NGS), bioinformatics, and
machine learning, which require a high level of expertise
and sophisticated resources [6].

Nurses and other healthcare professionals must receive tra-
ining in interpreting complex genetic and molecular test
results to effectively incorporate these recommendations
into clinical practice. Inadequate specialized training and
education can lead to misinterpretation of data, which may
compromise patient safety. The integration of precision di-
agnostics into clinical practice entails significant financial
expenditures. These costs include not only diagnostic tests
but also necessary infrastructure, equipment, and staff tra-
ining. Genome sequencing and biomarker analysis remain
expensive procedures, potentially limiting the availability
of precision diagnostics to specific patient populations or
healthcare systems with greater financial resources [14].

The high costs associated with accurate diagnostics result
in unequal patient access, potentially contributing to dispa-
rities in healthcare and limiting their application in nursing
practice. Given that precision diagnostics involve collecting
and analyzing sensitive genetic data related to patients, the
need to protect the privacy and confidentiality of such infor-
mation is of utmost importance. Genetic data provide critical
insights into an individual’s health status and potential he-
alth risks, which may extend to family members. Adhering
to rigorous ethical standards and privacy regulations is incre-
asingly important to mitigate data misuse risks and prevent
patient discrimination based on genetic information [5].

Precision medical diagnostics rely on comprehensive data-
bases encompassing information on genetic variants, bio-
markers, and clinical characteristics of patients. However,
existing data are often not sufficiently diverse or represen-
tative of different populations. A significant portion of ge-
netic databases is derived from studies conducted prima-
rily in developed countries, which may limit the generaliza-
tion of findings on a global scale. The lack of adequately re-
presentative data complicates the application of precision
diagnostics in underrepresented populations, increasing
the likelihood of erroneous diagnostic conclusions and su-
bsequent treatment interventions.

While precision diagnostics hold significant promise for im-
proving health outcomes, the pursuit of genetic informati-
on can induce psychological stress in patients. Discovering a
genetic predisposition to certain diseases often triggers anxi-
ety and concern, especially when definitive preventive or the-
rapeutic measures for identified risks are lacking. Nurses and
other healthcare professionals must recognize this psycholo-
gical dimension and provide necessary support to patients
throughout the diagnostic process and result interpretation [5].

Nurses should undergo additional training to effectively
communicate and interpret precision diagnostic results for
patients [14]. Precision diagnostics may yield false positive
or negative results, leading to unnecessary medical inter-
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implementacija u klinickoj praksi nailazi na razlicite izazove
koji zahtijevaju interdisciplinarnu suradnju. lako je precizna
dijagnostika jo$ u razvojnoj fazi, ona ima potencijal duboko
utjecati na proces zdravstvene njege.

Zakljucak

Integracija naprednih tehnologija omogucuje medicin-
skim sestrama bolje razumijevanje stanja pacijenata i pri-
lagodavanje intervencija na temelju genetskih i bioloskih
podataka, ¢ime se znacajno povecava ucinkovitost skrbi i
poboljsavaju ishodi lije¢enja. Unato¢ prednostima, upora-
ba precizne medicinske dijagnostike suocava se s brojnim
izazovima. Visoka cijena tehnologije, slozenost interpreta-
cije podataka i ogranicen pristup resursima sprjecavaju nje-
zinu Siru upotrebu. Postavljaju se i eticka pitanja vezana za
privatnost podataka i informiranje pacijenata o genetskim
rizicima. Medicinske sestre trebaju specijalizirano obrazo-
vanje kako bi adekvatno razumjele i primijenile preciznu
dijagnostiku u praksi. Kriticki osvrt na ova pitanja istice po-
trebu za pazljivim pristupom u koristenju novih tehnologija
i interdisciplinarnom suradnjom za stvaranje jedinstvenih
standarda i smjernica. Moze se zakljuciti da precizna medi-
cinska dijagnostika otvara nove mogucnosti individualizi-
rane skrbi, ali istovremeno postavlja izazove koji zahtijevaju
sustavna rjesenja. Pristup temeljen na preciznoj dijagnosti-
ci ima znacajne promjene u njezi i uz pravilno planiranje i
obuku, mogao bi postati sastavni dio suvremenih zdrav-
stvenih sustava.

Nema sukoba interesa.
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