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U doba medicine temeljene na dokazima i medicinske
pretrage podlijezu pazljivom ispitivanju. Prije uvodenja
pretraga u praksu treba podrobno i kriticki ispitati sve
navode o vrijednosti podataka koje pruzaju te o njihovoj
korisnosti. Potrebna su vrlo kvalitetna istraZivanja koje ¢e
nam dati dokaze o prakti¢noj koristi doti¢ne pretrage.
Glavna paradigma u klinickoj procjeni pretraga je odre-
divanje dijagnosticke to¢nosti pretrage. U istrazivanjima
dijagnosticke tocnosti se rezultati jedne ili vise pretraga
usporeduju sa zlatnim standardom. U svih bolesnika se
izvodi doti¢na pretraga, kao i zlatni standard. Mjere dijag-
nosticke to¢nosti kazuju koliko dobro rezultati te pretrage
odgovaraju “istini”. Rezultati ovakve usporedbe mogu se
izraziti na viSe nacina, od kojih se najéesce u paru primje-
njuju osjetljivost i specificnost.

Nazalost, “istina” je neuhvatljiv koncept, a apsolutni zlatni
standard rijetko postoji. Primjerice, kod venske trombem-
bolije ¢ak je i vrijednost autopsije kao zlatnog standarda
upitna. Doista se moZemo zapitati $to je to “istina”. Zbog
tih razloga se pojam “istine” opéenito zamjenjuje izrazima
kao Sto su stanje od interesa, bolest te stadij ili tip bolesti.
Temeljem dosadasnjih saznanja koncept “zlatnog standar-
da” zamjenjen je konceptom “referentnog standarda”, od-
nosno najbolje raspolozive metode za utvrdivanje prisut-
nosti ili odsutnosti stanja od interesa.

Dugo je vremena prvenstvena namjena procjene dijag-
nosticke to¢nosti bilo izracunavanje osjetljivosti i specific-
nosti, dok se malo pozornosti poklanjalo pitanjima ustroja
i provodenja istrazivanja. Meta-analize i sustavni pregledi
vremenom su pokazali da su obiljezja istraZivanja od pre-
sudne vaznosti te da loSe provedena istrazivanja mogu
dovesti do precijenjenih procjena dijagnosti¢ke to¢nosti
(1,2,3). Najznacajniji utjecaj na rezultat istrazivanja dijag-
nosticke to¢nosti ima izbor zdravih ispitanika za kontrol-
nu skupinu (4), kao i primjena dvaju ili vise razlicitih refe-
rentnih standarda. U ispitivanjima koja su danas poznata
kao istrazivanja dijagnostike i lije¢enja (engl. diagnostic
management studies) mogudi su razliciti nacini potvrdiva-
nja rezultata pretrage (engl. differential verification). Kod
takvih strategija lije¢nici radi potvrde rezultata neke pret-

In this era of evidence-based medicine, medical tests can-
not escape close scrutiny. Before tests are put into prac-
tice, claims about their information value and usefulness
should be thoroughly questioned and critically tested.
We need high quality studies to provide us with evidence
of a test’s practical use.

The dominant paradigm in the clinical evaluation of tests
is determination of a test’s diagnostic accuracy. In studies
of diagnostic accuracy, the results of one or more tests
are compared with the gold standard. All patients receive
the index test and all receive the gold standard. Measures
of diagnostic accuracy express how well the results of the
index test correspond with the ‘truth’. The results of such
a comparison can be expressed in a number of ways, of
which sensitivity and specificity pairs are most frequently
used.

Unfortunately, ‘truth’ is an elusive concept and an untar-
nished gold standard seldom exists. In venous throm-
boembolism, for example, even autopsy has been distrus-
ted and questioned as the gold standard. One can very
well question what ‘the truth’ is. For these reasons, the
notion of ‘truth’ has been generally replaced by ‘target
condition’, the disease, disease stage or disease type, or
condition for which the test is applied. Analogously, test
research has replaced the concept of the ‘gold standard’
by that of the ‘reference standard’, i.e. the best method
available for establishing the presence or absence of the
target condition.

For a long time, the primary purpose of accuracy tests
was the calculation of sensitivity and specificity, with lit-
tle attention paid to the issues of study design and exe-
cution. It gradually became clear through meta-analytical
studies and systematic reviews that design features were
crucially important and that suboptimal studies could
lead to inflated estimates of diagnostic accuracy (1,2,3).
Of particular concern were the inclusion of healthy con-
trols (4) and the use of two or more reference standards.
Differential verification is often used in what has become
known as diagnostic management studies. In such strate-
gies physicians base their decisions on further investiga-
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rage donose svoje odluke o daljnjim dijagnosti¢kim pos-
tupcima na temelju rezultata te pretrage ili pak na klini¢-
koj procjeni. Bolesnici s pozitivnim rezultatom pretrage
upucuju se na daljnje pretrage, dok se oni s negativnim
rezultatom 3alju kudi uz daljnje pracenje. Potom se pozi-
tivni rezultati potvrduju, primjerice, nalazima pretraga
slikovnog prikazivanja koji ukazuju na stanje od interesa,
dok se negativni rezultati potvrduju normalnim nalazima
tijekom pracenja.

U mnogim je radovima vrlo teSko steci pravi uvid u ustroj
istrazivanja. Ostaje jo$ puno prostora za unaprjedenje ra-
dova o dijagnosti¢koj to¢nosti (5). S tim u vezi meduna-
rodna je grupa urednika, autora i drugih stru¢njaka izra-
dila Standarde za ustroj, provodenje i nacin prikazivanja
rezultata istrazivanja dijagnosticke tocnosti. STARD smjer-
nice su od 2003. godine objavili mnogi ¢asopisi (6,7), od
kojih je vecina smjernice uklopila u svoje Upute za autore
i kao takve postale su obvezne za radove o dijagnosti¢-
koj to¢nosti. Nekoliko godina nakon objavljivanja grupa
je autora procijenila u¢inke uvodenja STARD smjernica.
Autori te procjene zabiljezili su poboljsanje kvalitete ra-
dova o dijagnosti¢koj to¢nosti, no jo$ uvijek daleko od
optimalnog (8).

Vrlo je tesko procijeniti dijagnosti¢ku to¢nost neke pret-
rage, ukoliko referentni standard ne postoji ili je nedos-
tatan. Postoje nacini kako je moguce ispraviti rezultate
istrazivanja u kojem je koristen nesavrseni referentni stan-
dard. Neki od njih su tzv. latent class analysis, panel-based
metode te metode koje umjesto potvrde (engl. verifica-
tion) koriste procjenu (engl. validation) rezultata pretrage.
Prevladavajuci je stav da je to¢nost klju¢na za klinicku
procjenu pretrage, no treba znati kako ona ipak nije dos-
tatna. Testovi mogu biti tocni, ali mi uz to zelimo znati kak-
va je to¢nost testa u usporedbi s onom drugih testova, jer
je to pokazatelj koji odreduje buducu ulogu tog testa (9).
Jos je vaznija tzv. dodana vrijednost pretrage, odnosno u
kojoj mjeri doti¢na pretraga moze smanijiti preostalu nesi-
gurnost. Ne postoje opceprihvacene metode za izraZzava-
nje ove dodane vrijednosti. Jedan je nacin osloniti se na
dojam Kklinicara, tj. osobnu procjenu klinicke znacajnosti
neke pretrage. Nazalost, taj je nacin vrlo subjektivan i bit-
no ovisi o prethodnom ocekivanju vrijednosti pretrage. U
dobro ustrojenom istrazivanju ne bi trebalo uzimati u ob-
zir takve subjektivne procjene.

Isto tako nije prihvatljiva odluka lije¢nika o promjeni tera-
pijskog pristupa bolesniku ukoliko se temelji na subjektiv-
noj procjeni klini¢cke znacajnosti pretrage. Takvu procjenu
lijecnici ¢esto rabe, primjerice, u procjeni funkcijske MRI
pri postavljanju dijagnoze konvulzivnih bolesti (10).

Na kraju, klinicka znacajnost primjene nove dijagnosticke
pretrage uvelike ovisi o mogu¢nosti te pretrage da pobolj-
$a stanje bolesnika u odnosu na prijasnju dijagnosticku
pretragu. Istrazivanja dijagnosticke to¢nosti testa ne mo-
raju uvijek dati dovoljno informacija da bi imale klini¢ku
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tions to verify test results on the test results themselves,
or on clinical assessment. Patients with positive tests re-
sults are referred for further testing, whereas those with
negative results are sent home and contacted for follow
up. Positive results are then verified by, say, imaging fin-
dings that point to the target condition, whereas negati-
ve results are verified by an uneventful follow up.

In many study reports, it is hard to find out what the de-
sign of the study actually was. Reporting leaves much to
be desired (5). To remedy this, an international group of
editors, authors and others have developed the Standar-
ds for Reporting Diagnostic Accuracy studies. This STARD
initiative was published in 2003 in a large number of jour-
nals (6,7). Since then, others have published it as well and
many more have made it a requirement for authors that
want to submit manuscripts about diagnostic accuracy
studies. The introduction of the STARD statement was
evaluated a few years after its publication. The authors of
that evaluation noticed an improvement, but reporting
of diagnostic accuracy studies is still far from optimal (8).
The accuracy of a test may be difficult to estimate if there
is no or only a deficient reference standard. Several met-
hods exist to correct the results of an imperfect reference
standard. These include latent class analysis, panel-based
methods and methods aimed at validation, instead of ve-
rification, of test results.

Accuracy, although being the dominant paradigm, is by
no means sufficient for clinical evaluation of tests. Tests
may be accurate, but we also want to know how the ac-
curacy of a test compares to that of other tests, a compa-
rison that will be guided by the future role of the test (9).
What matters even more is their added value: to what
extent are these tests able to reduce the remaining un-
certainty? There are no accepted methods for expressing
this added value of tests. Some have relied on clinicians’
reports: personal expressions of the extent to which test
results were perceived to be useful. Unfortunately, su-
ch expressions are subjective beyond repair, very much
prone to influences and expectations about the value of
the test. For sound research, such expressions are not to
be used.

Similar objections apply to the intended changes in mana-
gement, another way of eliciting from clinicians the effect
tests have on clinical practice. Such methods have been
used, for example, in the evaluation of functional MRI for
the diagnostic evaluation of seizure disorders (10).

In the end, the clinical value of using a new diagnostic te-
st will depend to a large extent on its ability to improve
patient outcomes beyond the outcomes achieved using
an old diagnostic test. Diagnostic test accuracy studies
may not always provide sufficient information to infer cli-
nical value. Recently, Lord et al. have argued that accura-
cy studies suffice if a new diagnostic test is safer or more
specific than, but of similar sensitivity to, an old test (11).
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znacajnost. Nedavno su Lord i sur. objavili rad u kojem tvr-
de da su istrazivanja dijagnosticke to¢nosti dostatna ako
je nova dijagnosticka pretraga sigurnija ili specifi¢nija, ali
podjednake osjetljivosti kao stara pretraga (11). Ako je no-
va pretraga osjetljivija od stare, to ¢e dovesti do otkriva-
nja dodatnih slucajeva bolesti. U tom slu¢aju rezultati iz
literaturnih navoda o uspjesnosti lije¢enja bolesnika otkri-
venih starom pretragom ne moraju vrijediti, osim ako se
moze dokazati da nova pretraga otkriva isti spektar i pod-
tipove bolesti kao stara pretraga ili da je odgovor na lije-
Cenje sli¢an u ¢itavom spektru bolesti.

Odluku o tome treba li neku pretragu uvesti u klinicku
praksu najbolje je temeljiti na rezultatima randomizira-
nih klinickih dijagnostickih istraZivanja. Kao 5to se boles-
nici nasumce razvrstavaju u skupine koje ¢e primiti lijek ili
placebo, kako je to slucaj u ispitivanjima lijekova, u dijag-
nostickim se istrazivanjima bolesnici nasumce razvrstava-
ju u dvije skupine od kojih jedna sadrzi bolesnike kojima
se ispitivana pretraga izvodi, dok se u drugoj skupini bo-
lesnicima ta pretraga ne izvodi. Mogu¢ je i takav ustroj u
kojemu se bolesnici takoder nasumce razvrstavaju u dvi-
je skupine u kojima se bolesnicima izvode dvije razlicite
pretrage. Potom se bolesnici prate i usporeduju se primar-
ne mjere ishoda u doti¢nim skupinama.

Nazalost, mnogo je otvorenih pitanja kod takvih dijagnos-
tickih ispitivanja (12). Prvo, ovakva ispitivanja ne omogucu-
ju stvarnu procjenu pretrage, nego procjenjuju zajednicki
ucinak pretrage i lije¢enja. Bolesnicima se stanje ustvari
ne mijenja zbog izvedene pretrage ve¢ zahvaljujudi odlu-
kama o lijecenju temeljenim na rezultatima te pretrage.
To znaci da protokol za daljnje donosenje odluka na osno-
vi rezultata pretrage treba unaprijed utvrditi. Ako se to ne
ucini, ispitivanje se ne moze valjano procijeniti.

Nadalje, istrazivanja zajednickog ucinka pretrage i lijece-
nja obi¢no zahtijevaju veliki broj ispitanika. Za razliku od
ispitivanja lijekova, gdje svi bolesnici dobivaju lijek ili pla-
cebo, u dijagnostickom ispitivanju ¢e se skupine razlikova-
ti zbog nesukladnih rezultata pretraga, $to se najcesce od-
nosi na manji broj ispitanika.

Neki autori predlazu stupnjevitu procjenu ucinkovitosti
pretraga. Prvo valja ispitati dijagnosti¢ku to¢nost, potom
dodanu vrijednost te implikaciju za lijecenje. Naposlijetku
treba ispitati kako rezultat pretrage utjece na ishod boles-
nika te naciniti ekonomsku procjenu. Fryback i Thornbury
su izradili jednu od najpoznatijih shema za takvu stupnje-
vitu procjenu (13). U literaturi se moze naci barem jos dva-
desetak drugih prijedloga.

Ove stupnjevite procjene, osmisljene po uzoru na ispiti-
vanja lijekova u cetiri faze, izgledaju primamljivo, ali im
nedostaje bitno obiljezje, ono koje dijagnostiku razlikuje
od svih drugih domena zdravstvene skrbi. Pretrage daju
informacije, a te se informacije — same po sebi ili u kon-
tekstu rezultata drugih pretraga, bolesnikove anamneze i
fizikalnog pregleda, vrednuju izolirano, a ne prema njiho-
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If a new test is more sensitive than an old test, it leads to
the detection of extra cases of disease. In these cases, re-
sults from treatment trials that enrolled only patients de-
tected by the old test may not apply to these extra cases,
unless one can show that the new test detects the same
spectrum and subtype of disease as the old test or that
treatment response is similar across the spectrum of di-
sease.

Diagnostic randomized clinical trials of tests may seem to
be a perfect solution to all problematic attempts to col-
lect evidence for sound decision making about the intro-
duction or propagation of tests in clinical trials. Instead of
random patient allocation to active treatment or placebo,
as in drug trials, patients are randomly allocated to testi-
ng or no testing, or one type of testing versus a second
test. One then follows patients and compares the primary
outcome measures of the respective groups.
Unfortunately, there are a number of issues with such
diagnostic trials (12). To start, such trials are not strict eva-
luation of a test, but of test-treatment combinations. Pa-
tients seldom improve from a test itself — they will get
better from the management decisions that are based
on this test. This implies that the protocol for subseque-
nt decision making based on the test results should be
specified in advance. If not, the trial cannot be properly
evaluated.

Another consequence of the test-treatment combinatio-
ns is that diagnostic trials will usually also need large sam-
ple sizes. Unlike during trials, where all patients receive
either the active treatment or placebo, the difference be-
tween the groups in a diagnostic trial will be generated
by the group of discordant test results, which will usually
be only a minority of those tested.

Several authors have proposed a staged evaluation of the
efficacy of tests, in which tests move from an evaluation
of their accuracy to studies of the added value and im-
plications for management, and ultimately to studies of
patient outcomes and economic evaluation. One of the
best known evaluation schemes is the one put forward
by Fryback and Thornbury (13). At least two dozen other
proposals can be found in the literature.

These staged evaluations, modeled after the four-phase
approach to drug trials, seem attractive, but they seem to
lack an essential feature of tests, one that distinguishes
them from many other actions in health care. Tests gene-
rate information and that information, either by itself or
in context with other test results and elements from patie-
nt history and physical examination, is valued in itself, not
only for its implications for the management (14). When
we feel ill, we usually would like to know why it has hap-
pened and when we will get better. If we have complain-
ts, many of us would like to know what has caused them.
The desire for knowledge, especially about one’s own con-
dition, is an essential feature of human beings. The desire
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vim implikacijama za lijecenje (14). Kad smo bolesni, obi¢-  for survival, for stability is matched by the desire to know,
no Zelimo znati zasto smo se razboljeli i kada ¢e nam biti ~ to understand. And to control.

bolje. Imamo li kakvih tegoba, najcesce Zelimo znati sto  The evaluation of tests has not yet been extended to co-
ih je uzrokovalo. ver these other issues — and all previous - in a satisfactory
Zelja za saznanjima, poglavito o vlastitom stanju, bitno  way. We still have a long road to go.

je obiljezje ljudskih bica. Teznji za prezivljenjem, za stabil-

nosc¢u jednaka je zelja za znanjem i shvacanjem. | za posti-

zanjem kontrole.

Jo$ uvijek nema zadovoljavajuceg nacina kako procijeniti

pretragu i pri tome obuhvatiti sva ova otvorena pitanja.  Corresponding author:
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