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Laboratorijska medicina temeljena na
dokazima: principi rada

Christenson RH

Medicinski fakultet Sveucilista u Marylandu, Baltimore, MD, SAD

Laboratorijska medicina temeljena na dokazima (engl.
evidence based laboratory medicine, EBLM) osigurava naj-
bolje moguce informacije na temelju kojih se donose od-
luke. Tehnike EBLM postaju klju¢an dio rutinskog rada u
laboratorijskoj medicini te se temelje na ciklusu od 5 ko-
raka tzv. ,A5 ciklus”. Ciklus ukljucuje 5 vaznih koraka: po-
stavljanje pitanja (engl. ask), prikupljanje podataka (engl.
acquire), kriticka procjena (engl. appraise), primjena (en-
gl. apply) i provjera (engl. audit). EBLM pristup kroz ciklus
omogucava djelovanje u smislu rjeSavanja svakodnevnih
problema.

Proces EBLM zapocinje postavljanjem klinickog pitanja.
Za oblikovanje pitanja preporuca se koristenje tzv. PICO
sustava. PICO je akronim od engleskih rijeci bolesnik (en-
gl. Patient), intervencija ili pretraga (engl. Intervention),
usporedba (engl. Comparator) i ishod (engl. Outcome).
Nakon ispravno postavljenog pitanja, PICO sustav omo-
gucava prikupljanje dokaza iz literature koji odgovaraju
na postavljeno pitanje. Prikupljanje se moZze provesti pri-
stupom bazama podataka poput Medline (PubMED), EM-
BASE ili Cochrane collaboration pomocu racunala prik-
lju¢enog na internet. Klju¢ni pojmovi iz pitanja oblikova-
nog prema PICO sustavu i pomocu Booleovih operatora
olaksavaju pretrazivanje. Nakon sto se klju¢na literatura i
drugi dokazi pronadu, procjenjuju se pomocu podsjetni-
ka. To je nuzno kako bi se utvrdilo treba li pronadena in-
formacija biti uklju¢ena u odgovaranje na pitanje. Dokazi
se mogu primjeniti u praksi prilagodavanjem informacije
svakodnevnoj rutinu. Ciklus zavrSava provjerom ucinka
primjene dokaza.

Na primjeru B tipa natriuretskog peptida (BNP) opisat ¢e
se proces EBLM i pokazati korisnost A5 strategije u sva-
kodnevnom radu. Krajnji cilj je bolje razumijevanje pri-
mjene EBLM u svakodnevnom radu.

e-posta: rchristenson@umm.edu
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Evidence-based laboratory medicine:
Principles to practice

Christenson RH
University of Maryland School of Medicine, Baltimore, MD, USA

Evidence Based Laboratory Medicine (EBLM) involves pro-
viding the best possible information on which decisions
are based. EBLM techniques are becoming an essential
part of routine practice in laboratory medicine and are
based on the “A5 cycle”. The A5 cycle signifies Ask, Aqui-
re, Appraise, Apply and Audit. This structure will be used
to illustrate how the EBLM approach is actionable in eve-
ryday problem solving.

The EBLM process begins with ASKing a clinical question,
For question formulation use of “PICO”, an acronym whi-
ch stands for Patient, Intervention (test), Comparator, and
Outcome, is recommended. After the question is proper-
ly formulated, the PICO format can be used to Aquire the
evidence for addressing the question. Acquisition can be
performed at any computer connected to the internet
through use of databases such as Medline (PubMED), EM-
BASE or the Cochrane collaboration for searching. Using
key terms identified from the formulated PICO question
in Boolean strategies facilitates the searching process. Af-
ter key literature and other evidence are located, availab-
le checklists can be used for Appraisal of the evidence.
This is necessary to determine if the information found
should be included in answering the question. Applyi-
ng the evidence into practice is possible by adapting the
information into the practice environment. An Audit of
how use of the evidence performed as expected comple-
tes the A5 cycle.

The theme throughout this lecture will involve a clinical
problem involving B-type natriuretic peptide to illustra-
te the EBLM process and demonstrate to attendees how
helpful the A5 strategy can be utilized in everyday prac-
tice. The overall objective of the session is to have atten-
dees better understand the use of EBLM in their everyday
practice.

e-mail: rchristenson@umm.edu
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Medicina temeljena na dokazima - klinicka
perspektiva

Matijevic R
Medicinski fakultet, Sveuciliste u Zagrebu, Opca bolnica Sveti Duh,
Zagreb

Medicinska praksa zasnovana na dokazima (engl. Evidence
based medicine, EBM) se definira kao trajni proces ucenja
koji ujedinjuje moderna medicinska znanja s procesom
pruzanja zdravsvenih usluga, a sve na dobrobit bolesni-
ka. EBM objedinjuje mogucnost postavljanja klini¢ckog pi-
tanja u formatu na koji se moze naci odgovor u dostup-
noj literaturi, znanje pretrazivanja literature te adekvat-
nu procjenu dobivenih informacija. Implementacija EBM

u svakodnevnom klinickom radu korisna je i znacajna na

vi$e nacina. Ona poboljsava njegu bolesnika osiguravaju-

¢i kvalitetnu i provjerenu skrb i omogucuje izbjegavanje
pogresaka koje mogu biti utuzive i pridonosi unaprijede-
nju primjenjenih klinickih postupaka.

Citav postupak primjene principa EBM sastoji se od 5 ko-

raka:

1) Postavljanje pitanja - PICO. Prvi korak u rjeSavanju kli-
ni¢kog problema je njegovo definiranje i to prema na-
celu:

P — pacijent: entitet koji predstavlja ili ima problem

| — intervencija: govori $to je ucinjeno u pristupu paci-

jentu

C - usporedba: govori o nacinu provodenja istraZivanja u

svrhu rjeSavanja problema

O - ishod: rezultat intervencije

2) TraZzenje najboljih dokaza

3) Kriticka procjena dokaza

4) Integracija dokaza i klinicke situacije

5) Procjena ucinkovitosti, pohranjivanje podataka i re-
zultata

Problematiku medicine zasnovane na dokazima nemo-
guce je obradivati bez spomena Cochrane baze podata-
ka. Ona trenutno djjeluje u 91 zemlji a sacinjavaju je: Coc-
hrane Database of Systematic Reviews, Database of Ab-
stracts of Reviews of Effects - DARE, CENTRAL, Cochrane
Database of Methodology Reviews, NHS Economic Evalua-
tion Database i Health Technology Assessment Reports.
Cochrane Review pruza usluge formuliranja i definiranja
pitanja, prepoznavanja i odabira studije, procjenjuje zna-
¢aj studije, prikuplja informacije koje zatim analizira, pre-
zentira i interpretira kao rezultate. Od izuzetne je vaznosti
za odrzavanje nivoa kvalitete informacije ¢injenica da se
podatci redovito obnavljaju.

e-posta: rmatijev@mef.hr
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Evidence based medicine - clinical perspective

MatijevicR
Medical School, University of Zagreb, Sveti Duh General Hospital,
Zagreb, Croatia

Evidence based medicine — EBM is defined as continuous
learning process used in order to integrate current me-
dical knowledge into an everyday process of healthcare,
both for the benefit of our patients. EBM integrates the
process and ability to define clinical question and puts it
in the format being suitable to find an answer on it in the
available literature. As well as that, EBM concept includes
knowledge of the literature search, precise and selective as-
sessment and judgment of information find in the literature.
Implementation of EBM into everyday clinical practice is im-
portant and useful. It improves the medical care of all pa-
tients and it is designed for a specific patient by the process
of quality care. It minimizes the risk of medical mistake po-
tentially opening a field of litigation process and finally, im-
proves the use of clinical protocols and guidelines.
The whole process of EBM can be simplified in five steps:
1) Asking and defining a clinically important question -
PICO. This is a first step in solving a clinical problem. It
is based on:
P - patient or entity who had a problem
| — intervention: or what had been done in order to solve
the problem in patient or problem approach
C - comparison: defines the way of solving the problem,
the way of investigation performed or defined for the
purpose of solving a problem
O - outcome: is a result of intervention used in order to
assess the benefit or otherwise for specific intervention
in order to solve the problem
2) Finding the best evidence
3) Critical assessment of the evidence found
4) Integration of the evidence found and setting the cli-
nical situation and defining a guideline
5) Assessment of clinical usefulness, data storage and
results assessment
EBM approach and clinical practice based on EBM roles is
impossible to explain without mentioning Cochrane col-
laboration and Cochrane database of systematic reviews.
Currently it is present in 91 countries and it includes: Coc-
hrane Database of Systematic Reviews, Database of Abstrac-
ts of Reviews of Effects — DARE, CENTRAL, Cochrane Databa-
se of Methodology Reviews, NHS Economic Evaluation Da-
tabase and Health Technology Assessment Reports.
Cochrane Review helps in defining and formulating cli-
nical — important question, helps to find and evaluate
the studies used for the further assessment, assesses the
quality of the studies, collect information for the further
analysis and finally, analyses, presents and interprets the
results. It is crucially important for the EBM and for maint-
aining a quality assessment and control.

e-mail: rmatijev@mef.hr
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Prenatalni probir sindroma Down - dometi i
ogranicenja

Kralik Ogui¢ S
Klini¢ki zavod za laboratorijsku dijagnostiku, Klini¢ki bolnicki centar
Zagreb, Zagreb

Downov sindrom je najc¢es¢i genetski uzrok mentalne
zaostalosti. U otprilike 92% svih slu¢ajeva prisutna je tri-
somija 21. Kad govorimo o prenatalnoj dijagnostici sin-
droma Down mislimo na invazivne postupke kao $to je
amniocenteza i biopsija korionskih resica, a koje nose
sa sobom rizik raznih komplikacija ukljucujuci i pobacaj.
Pocetkom devedesetih godina proslog stoljec¢a pocinje
razvoj metoda probira koje sluze u identifikaciji trudno-
¢a s povecanim rizikom sindroma Down koje je potrebno
uputiti na invazivnu dijagnostiku.

Istovremeno opazamo veliki napredak u probiru sindro-
ma Down, ali i sve vedi broj zena koje radaju u starijoj
dobi kada se i rizik ovog sindroma povecava. To otezava
pravu procjenu koliko su nove metode zaista dovele do
napretka.

Prve metode probira koje i danas koristimo su dvostruki
(hCG i AFP), trostruki (dodatni biljeg nekonjugirani estriol)
i Cetverostruki (dodatni biljeg inhibin A) testovi u drugom
tromjesecju trudnoce (15-22 tjedna). Nesto kasnije pojavili
su se kombinirani testovi u prvom tromjesecju (11-14 tje-
dana). Raznim kombinacijama probira postize se sve ve-
¢a osjetljivost (do 95%) i sve manja stopa lazno pozitivnih
rezultata (2%). Medutim smjernice se uveliko razlikuju od
zemlje do zemlje, a u primjeni su visestruke kombinacije s
razlicitim ishodima. Pojedini stru¢njaci smatraju da se nije
bitno smanjio broj poroda djece sa sindromom Down, a
da se broj pobacaja izazvanih dijagnostickim zahvatima
povecao. Otvara se i pitanje odnosa cijene i korisnosti no-
vih strategija probira.

Obradivsi podatke vecine velikih studija probira sindroma
Down moze se sa sigurnosc¢u redi da se uvodenjem kom-
biniranog probira u prvom tromjesecju i njegovom integ-
racijom s rezultatima iz drugog tromjesecja smanjio broj
poroda djece sa sindromom Down i ukupan broj amnio-
centeza i biopsija korionskih resica. Do danas je dokazano
da optimalan test probira u prvom tromjesecju mora uk-
ljucivati kombinaciju rezultata ultrazvukom izmjerenog
nuhalnog nabora i plazmatskog proteina A pridruzenog
trudnodi (PAPP-A), a da je potpuno svejedno da li ¢e se
kao treci biljeg koristiti inhibin A, slobodna beta podje-
dinica hCG-a ili ukupni hCG. U drugom tromjesecju op-
timalno je koristiti 4 ili eventualno 3 biljega (bez inhibi-
na-A). U usporedbi strategija kombiniranja testova prvog
i drugog tromjesecja najbolji omjer cijene i korisnosti po-
kazao je kontingentni pristup u odnosu na integrirani i
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Prenatal screening of Down syndrome

Kralik Ogui¢ S
Clinical Institute for Laboratory Diagnostics, Zagreb Clinical Hospital
Centre, Zagreb, Croatia

Down’s syndrome is the most common genetic cause
of mental retardation. Trysomy 21 is present in approxi-
mately 92% of all cases. Prenatal diagnostics of Down’s
syndrome includes only invasive procedures as amnio-
centesis and chorionic villus sampling which carrie pro-
cedure-related risk with miscarriages as the worse. In the
early 90's in the last century the development of screeni-
ng methods started which provided identification of pre-
gnancies with increased risk of Down syndrome necessa-
ry to offer prenatal diagnosis.

At the same time a great progress in Down’s syndrome
screening is detected but also a proportion of women gi-
ving birth at older ages. It makes the estimation of effica-
cy of new screening metods more difficult.

First screening methods in second trimester of pregnan-
cy (15-22 weeks) are still in use: double test (AFP and
hCG), triple test (addition of unconjugated estriol) and
quad test (addition of inhibin-A). Combined screening
test in first trimester (11-14 weeks) came later. With dif-
ferent combinations of screening tests better sensitivity
(95%) and lower false positive rate (2%) is achieved. Ne-
vertheless the recommendations are various from count-
ry to country and efficasy is different depending on met-
hods used. Some authors claim that the number of births
of children with Down’s syndrome is not significantly re-
duced and that even the number of misscarriages indu-
ced with invasive diagnostic procedures is growing. The-
re is also a question of cost-benefit ratio of different stra-
tegies.

Comparing the data from large population studies we
can conclude that the introduction of a combined risk
assesment in the first trimester and its integration with
second trimester results reduced the number of infants
born with Down’s syndrome and also the number of cho-
rionic vilus samplings and amniocentesis. It is also proved
that optimal first trimester screening test combines nuc-
hal translucency and pregnancy associated plasma pro-
tein-A (PAPP-A) with the third marker but it is irrelevant
whether is it total hCG, free beta-hCG or inhibin A, there
is no difference in screening performance. Quad or trip-
le test is the optimal choice for second trimester scree-
ning. When comparing cost effectiveness of three diffe-
rent strategies in combining results from first and second
trimester screening (integrated test, sequential screening
and contingent screening) contingent screening is the
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sekvencijalni. U kontingentnom pristupu kombinirani test
u prvom tromjesecju dijeli trudnice u tri grupe: visokog,
srednjeg i niskog rizika. Zenama s visokim rizikom predla-
ze se odmah invazivna dijagnostika, nisko rizicne se uop-
e dalje ne testiraju, a one sa srednjim rizikom se 3alje na
trostruki ili ¢etverostruki test u drugom tromjesecju pa se
izra¢unava integrirani rizik svih biljega.

Zaklju¢no mozemo reci da su metode probira sindroma
Down danas vrlo djelotvorne, ali ovako velika raznov-
rsnost izbora i njihove kombinacije zbunjuje i trudnice i
lije¢nike, a i nas u klinickom laboratoriju na kojima je od-
luka odabira $to od svega toga mozemo ili moramo po-
nuditi.

e-posta: skralik@kbc-zagreb.hr
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Racionalno koristenje metabolickog
laboratorija

Fumic¢ K
Klinicki zavod za laboratorijsku dijagnostiku Medicinskoga fakulteta
Sveucilista u Zagrebu, Klinicki bolnicki centar Zagreb, Zagreb

Podrugje nasljednih metabolickih bolesti brzo se razvija i
postavlja sve viSe zahtjeve pred lije¢nike, medicinske bio-
kemicare, roditelje, a i cjelokupnu zajednicu koja na njih
treba odgovoriti. Za sada je poznat mehanizam nastan-
ka vise od 500 nasljednih metaboli¢kih poremecaja kod
kojih se mogu prepoznati promjene na razini metabolita,
enzima ili gena. Metabolicki laboratoriji za primarno i/ili
selektivno traganje za nasljednim metaboli¢kim bolesti-
ma trebali bi odgovoriti izborom najoptimalnijih metoda
i postupaka kako za otkrivanje, tako i za pracenje tijeka
lijecenja velikog broja takvih rijetkih bolesti. Te osobito-
sti odreduju metabolicke laboratorije neovisno o njiho-
voj organizaciji. Kako bi se $to racionalnije iskoristila la-
boratorijska oprema i stru¢ni kadar, te tako omogucila
savjesna primjena najboljih dokaza za donosenje odluka
u dijagnostici i lijeCenju odredenog bolesnika s nasljed-
nom metabolickom bolesti, preporuka je da jedan meta-
bolicki laboratorij pokriva potrebe stanovnistva od oko
4.000.000 stanovnika.

Kontinuirana edukacija treba olak3ati manje upucenim li-
jec¢nicima odabir metabolic¢kih pretraga sa svrhom $to ra-
nijeg otkrivanja metabolickih bolesti, $to je preduvjet nji-
hovog uspjesnog lije¢enja i smanjenje broja nepotrebnih
pretraga koje znacajno otezavaju rad metaboli¢kog labo-
ratorija. Naime, iako je velik broj normalnih nalaza jedna
od uobicajenih karakteristika takvih laboratorija, potreb-
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preferred option. In contingent screening the first trime-
ster results are used to categorise women as high, inter-
mediate or low risk. High risk women are offered early
diagnosis, low risk women do not go second trimester
testing and intermediate risk women are offered second
trimester testing.

We can conclude that screening methods of Down'’s
syndrome provided today are very effective but variety
of choices is too big. It is confusing for both patients and
doctors but also for us who work in clinical laboratory
when we have to define which type of tests will be inclu-
ded in screening we can offer.

e-mail: skralik@kbc-zagreb.hr
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Rational use of the metabolic laboratory

Fumic K
Clinical Institute of Laboratory Diagnosis, Zagreb University School of
Medicine and Clinical Hospital Center, Zagreb, Croatia

The area of hereditary metabolic diseases develops quic-
kly and sets even higher demands to physicians, medical
biochemists, parents and the whole community that has
to respond to them. Up to now we are familiar with the
mechanism of development of more than 500 heredita-
ry metabolic disorders where one can recognize changes
on the level of metabolites, enzymes or genes. Metabolic
laboratories for primary and/or selective search for here-
ditary metabolic diseases should respond with an array
of the most optimal methods and procedures for detec-
ting a disease as well as for treatment monitoring of a
great number of such rare diseases. Those characteristics
determine metabolic laboratories independently of the-
ir organization. In order to use the laboratory equipment
and professional staff as rational as possible and thus to
enable conscientious application of the best evidence for
decision making in diagnostic and treatment of a certain
patient with a hereditary metabolic disease, it is recom-
mended that one metabolic laboratory covers needs of
4,000,000 citizens.

Continuous education should ease a choice of metabo-
lic tests to less informed physicians with the aim of the
earliest possible detection of a metabolic disease, what
is also a precondition for a successful treatment and a
decrease in number of unnecessary tests that make the
work of a metabolic laboratory significantly complicated.
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no je $to bolje postaviti indikacije za pojedine pretrage.
Jedno od nacela koje bi lije¢nici trebali usvojiti u sluca-
jevima kad bolesnik nije ugrozen je odabir najprije onih
pretraga koje mogu otkriti ljecive ili ¢eSce bolesti, pa tek
ukoliko se te ne otkriju, traziti rijetke i nelijecive.

Takav nacin rada podrazumijeva aktivnu suradnju lije¢ni-
ka s medicinskim biokemicarima, $to je preduvjet racio-
nalnog koristenja metaboli¢kog laboratorija.

e-posta: ksenija.fumic@zg.htnet.hr
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U traganju za idealnim pokazateljem
kontrole glikemije

Vuci¢ Lovrenci¢ M
Sveucilisna klinika za dijabetes, endokrinologiju i bolesti metabolizma
Vuk Vrhovac, Zagreb

Neprijeporno je dokazano da je dobra kontrola glikemije
klju¢ni preduvjet za sprecavanje razvoja kroni¢nih kom-
plikacija Secerne bolesti. Medutim, pracenje i procjena
kontrole glikemije jo$ uvijek su predmetom brojnih kont-
roverzi. Unato¢ tehnoloskom napretku i dobroj edukaci-
ji, rezultati samomjerenja glukoze u plazmi koje pomocu
glukometara provode oboljeli od Secerne bolesti jo$ uvi-
jek nisu dovoljno pouzdani. Kontinuirano mjerenje glu-
koze u plazmi pomocu potkoznih senzora nije Siroko do-
stupno radi visoke cijene, a interpretacija rezultata zahti-
jeva dodatna istrazivanja utemeljena na dokazima.

Stoga je laboratorijsko mjerenje hemoglobina Alc i da-
lie nezaobilazni ¢imbenik kontrole i klinickog pracenja
Secerne bolesti. Potreba za harmonizacijom hemoglobi-
na Alc dovela je do kontroverznog ishoda: NGSP sustav
standardizacije osigurava sljedivost rezultata prema kljuc-
nim klini¢kim studijama utemeljenim na dokazima gdje
je utvrdena veza izmedu razine glikemije izrazene preko
hemoglobina Alc i rizika za razvoj kroni¢nih komplikaci-
ja Secerne bolesti; IFCC sustav standardizacije osigurava
sljedivost prema referentnoj analitickoj metodi, ali su radi
specificnosti metode rezultati znacajno nizi, $to bi prema
interpretaciji klinickih dijabetologa moglo dovesti do po-
gredaka u lije¢enju i ozbiljno ugroziti skrb o oboljelima od
Secerne bolesti.

Ovaj prijepor doveo je do ideje jedne temeljite revalori-
zacije hemoglobina Alc, na nacin da se pribave prosireni
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Although a great number of test results presents one of
the usual characteristics of such laboratories, it is neces-
sary to set the indications for certain tests as well as po-
ssible. One of the principles that should be adopted by
physicians in cases when patient’s life is not in danger
is first to choose those tests that can detect curable and
more common diseases. Only after they are not detected
one should search for rare and incurable diseases. Such
way of work requires and understands active physician’s
cooperation with medical biochemists, what represents
a prerequisite for rational utilization of metabolic labora-
tory.

e-mail: ksenija.fumic@zg.htnet.hr
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In search of an ideal glycemic control
indicator

Vuci¢ Lovrenci¢ M
Vuk Vrhovac University Clinic for Diabetes, Endocrinology and
Metabolic Diseases, Zagreb, Croatia

There is plenty of evidence implicating tight glycemic
control as a key-postulate for prevention of chronic dia-
betic complications. However, monitoring and asses-
sment of glycemic control is still controversial. Despite
advances in technology and patient education, results of
self-control glucose monitoring performed by the diabe-
tic patients are still uncertain. Continuous subcutaneous
glucose monitoring by the use of appropriate sensors is
limited in use because of high costs, and accurate result
interpretation needs additional evidence-based studies.
Thus, laboratory measurement of hemoglobin Alc remai-
ns an inevitable factor in the control and clinical moni-
toring of diabetes mellitus. A need for harmonzation of
hemoglobin Alc lead to a controversial outcome: NGSP-
standardization system enabled traceability of results to
the landmark clinical evidence-based studies with estab-
lished correlation between glycemic control, expressed
as hemoglobin Alc and risk for development of chronic
diabetic complications; IFCC-reference system enables
traceability to the analytical reference method, giving
significantly lower results due to it's specificity which,
according to the interpretation of clinical diabetologists
might lead to the treatment errors and serious deteriora-
tion in the care for diabetic patients.

This controversy resulted into idea of a complete revalori-
zation of hemoglobin Alcin terms of obtaining extended
evidence of it's correlation with an average glycemia, wi-
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dokazi o njegovoj korelaciji s prosje¢nom glikemijom, koji
bi u konacnici omogucili izrazavanje rezultata hemoglo-
bina Alc u obliku ekvivalenata prosjecne glikemije. lako
su rezultati multicentri¢nog istraZivanja potvrdili korelaci-
juiosigurali dovoljno podataka za matematicku konverzi-
ju hemoglobina Alc (%) u ekvivalente prosjecne glikemije
(mmol/l), znacajan rasap vrijednosti uocen vec u kontroli-
ranoj populaciji pacijenata uklju¢enih u istraZivanje, ¢ine
primjenu ovog modela u opcoj populaciji upitnom. Stoga
Ce tek daljnja istraZivanja omoguciti odabir idealnog po-
kazatelja kontrole glikemije.

e-posta: vucic@idb.hr
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th an ultimate goal of expressing hemoglobin Alc resul-
ts as equivalents of average glycemia. Albeit respective
multicentric study results confirmed correlation and en-
sured enough data for the mathematical conversion of
hemoglobin Alc (%) into derived average glycemia equi-
valents (mmol/I), a significant dispersion of values in the
controlled study population made extrapolation of this
model to the general population questionable. Thus, fur-
ther research is needed to provide choice for an ideal in-
dicator of glycemic control.
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