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Pitanje sigurnosti bolesnika sve je aktualnije u sustavima
zdravstvene skrbi svih razvijenih zemalja. Medutim, sus-
tavi za otkrivanje nepovoljnih dogadaja te inicijative za
smanjenje postotka pogresaka u medicini tek su u zamet-
ku. Laboratorijske usluge imaju klju¢nu ulogu kako u in-
dividualnoj, tako i populacijski utemeljenoj zdravstvenoj
skrbi. Klinicki se laboratoriji koriste mnogim razli¢itim me-
todama da bi smanjili pogreske, pruzili sigurnost boles-
niku te poboljsali kvalitetu, ukljucujuci pritom postupke
za kontrolu kvalitete, programe osiguranja kvalitete, ak-
reditaciju laboratorija i certifikaciju programa izobrazbe.
Znacajan napredak analitickih tehnika, laboratorijskih
uredaja, informacijskih tehnologija, automatizacije i or-
ganizacije omogucdio je postizanje visokoga stupnja anali-
ticke kvalitete tijekom proteklih 50 godina. Sve je to, pak,
rezultiralo znacajnim smanjenjem postotaka pogreski, po-
sebice analitickih pogresaka. Danas postoje ¢vrsti dokazi
da vecina laboratorijskih pogresaka nije povezana s ana-
litickom fazom te da su prijeanaliticki i poslijeanaliticki
procesi podlozniji pogreskama nego analiticki (1-3). Takva
biocekivanaraspodjela pogresaka trebala potaknutilabo-
ratorije da usmjere pozornost na prije- i poslijeanaliticke
procese kako bi poboljsali sigurnost bolesnika (4) jer ¢ini
se da te faze sadrze najveci potencijal za poboljsanje kva-
litete jednom kad se identificiraju i adekvatno primijene
pouzdane strategije.

Potrebno je, medutim, provesti jo$ neka razmatranja. Pr-
vo, analiticka kvaliteta jo$ uvijek predstavlja veliki prob-
lem. Nedavno objavljeni podatci o analitickoj kvaliteti
u klinickoj kemiji, vrednovani na ljestvici o ukazali su na
vrijednosti koje su opcenito manje od 4, a u nekim sluca-
jevima i manje od 3 g, sto je vrijednost koja predstavlja
polazni kriterij za najmanju prihvatljivu kvalitetu (5). Sli¢ni
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Patient safety agenda is gaining momentum in the health
care systems of all developed countries. However, adver-
se event detection systems and initiatives to reduce error
rates in medicine are in their infancy. Laboratory services
play a crucial role in both individual and population-ba-
sed healthcare, and clinical laboratories use many differe-
nt methods to reduce errors, ensure patient safety, and
improve quality including quality control procedures,
quality assurance programs, accreditation of laboratories
and certification of education programs. Considerable
advances in analytical techniques, laboratory instrumen-
tation, information technologies, automation and organi-
zation have granted an exceptional degree of analytical
quality over the past 50 years. This, in turn, has resulted
in a significant decrease in error rates, analytical error
rates in particular. There is consolidated evidence that
nowadays, most laboratory errors fall outside the analyti-
cal phase, and that pre- and post-analytical processes are
more vulnerable to error than analytical processes (1-3).
This expected distribution of errors should prompt clini-
cal laboratories to focus their attention on pre-analytical
and post-analytical processes in order to improve patient
safety (4), as these phases seem to present the greatest
potential for quality improvement once reliable strate-
gies have been identified and properly applied.

However, some further considerations must be made.
First, analytical quality is still a major issue. Recently re-
ported data on analytical quality in clinical chemistry, eva-
luated on the o scale, have demonstrated that values are
generally less than 4, and in some cases, less than 3 o, a
benchmark for minimal acceptable quality (5). Similar, or
even worse, data are available in other fields of laborato-
ry medicine, in particularimmunoassays, coagulation and
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ili cak losiji podatci dostupni su i u drugim podrucjima la-
boratorijske medicine, posebice imunoanalizi, koagulaciji
i molekularnoj biologiji. Drugo, iako se laboratorijski rad
tradicijski klasificira kao prijeanaliticki, unutaranaliticki i
poslijeanaliticki, istraZivanja pocetka i zavrsetka sveukup-
nog procesa ispitivanja (engl. total testing process, TTP)
otkrivaju i postojanje pred-prijeanalitickih i post-poslijea-
nalitickih faza (6). Prva faza zapocinje zahtjevom za pret-
ragu, identificiranjem bolesnika i uzorka, uzimanjem krvi
te prikupljanjem i rukovanjem uzorcima, a zavrsava dosta-
vom bioloskih uzoraka u laboratorij. U post-poslijeanalitic-
koj fazi, koja se odvija izvan kontrole laboratorija, klini¢ar
prima, ¢ita i tumaci rezultate te donosi odluku na temelju
informacija iz laboratorija i drugih izvora. Temeljno je, sto-
ga, pitanje “moraju li klini¢ki laboratoriji preuzeti odgovor-
nost za Citav proces testiranja, ukljucujudi i primjerenost
zahtjeva za pretragom i tumacenja?”. U Tehnickom izvjes-
¢u ISO br. 22367, laboratorijska se pogreska definira kao
“nedostatak koji se zbiva u bilo kojem dijelu laboratorij-
skog ciklusa, od traZzenja pretraga do izvjestavanja o rezul-
tatima te njihovom primjerenom tumacenju i reakciji na
njih” (7). Takva Siroka definicija ima nekoliko prednosti te
posebice potice vrednovanje pogresaka u laboratorijskoj
medicini koje je usredotoceno na bolesnika. S obzirom na
takvu koncepciju, treba provesti odredena prakti¢na raz-
matranja kako bi se smanjile pogreske u laboratorijskoj
medicini i poboljsala sigurnost bolesnika.

« Premda je glede laboratorijskih, osobito analitickih
pogresaka postignuto znacajno smanjenje tijekom
posljednjih desetljeca, laboratorijske usluge nisu si-
gurne koliko bi trebale biti tako da ne bismo treba-
li biti zadovoljni. Tehnoloska rjeSenja mogu labora-
torijske usluge uciniti sigurnijima, no ne moze ih se
smatrati panacejom. Nova definicija “laboratorijskih
pogresaka” posebice potic¢e laboratorije da preuz-
mu odgovornost za ¢itav ciklus procesa testiranja,
ukljucujuci i primjerenost zahtjeva za pretragama te
tumacenje. Medutim, takvu je odgovornost moguce
ispuniti iskljucivo kroz usku suradnju s klini¢arima i
ostalimzdravstvenim stru¢njacima. Meduklinicka su-
radnja, koja je osmisljena da poboljsa kvalitetu zah-
tjeva za pretragama, identifikacije bolesnika, prikup-
lianja i rukovanja uzorcima te distribucije podataka,
jest klju¢na za postizanje najve¢ega moguceg kvan-
titativnog smanjenja laboratorijskih pogresaka (8).

« Ucinkovitija integracija automatizacije i upravljanja
informacijama vrlo je vazna da bi se osigurala sto fi-
nija kontrola laboratorijskih procesa. Automatizaci-
ja obuhvaca procjenu uzorka na pocetku procesa,
optimirano usmjeravanje i rasporedivanje, to¢na i
pouzdana mjerenja te smanjenje pogresaka kojima
su uzrok aktivniljudski Cinitelji zbog, primjerice, ope-
tovanih i manualnih postupaka. Rizik za pogreske
u prijeanaliti¢kim procesima izvan laboratorija sma-
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molecular biology. Second, while laboratory activities
have been traditionally classified as pre-, intra- and post-
analytical, investigation of the beginning and the end of
the total testing process (TTP) has revealed pre-pre-ana-
lytical and post-post-analytical phases (6). The first phase
starts with test requesting, patient and specimen identi-
fication, blood drawing, sample collection and handling,
and ends with the transportation of biological specimens
to the laboratory. In the post-post-analytical phase, whi-
ch is performed outside laboratory control, a clinician re-
ceives, reads and interprets results, and makes a decision
on the basis of information from laboratory and other
sources. The crucial question, therefore, is “have clinical
laboratories to assume responsibility for the whole testi-
ng process, including appropriateness of test request and
interpretation”? In ISO Technical Report 22367, a laborato-
ry error is defined as “a defect occurring at any part of the
laboratory cycle, from ordering tests to reporting results
and appropriately interpreting and reacting in these” (7).
This broad definition has several advantages and, in par-
ticular, it encourages a patient-centered evaluation of er-
rors in laboratory medicine. According to these concepts,
some practical considerations should be made in order to
reduce errors in laboratory medicine and improve patient
safety.

« While a significant decrease in laboratory errors, parti-
cularly analytical errors, has been achievedin last deca-
des, laboratory services are not as safe as they should
be and we should not become complacent. Technolo-
gical solutions can make laboratory services safer, but
they cannot be regarded as panacea. In particular, the
new definition of “laboratory errors” encourages clini-
cal laboratories to assume responsibility for the whole
cycle of the testing process, including appropriatene-
ss in test requesting and interpretation. This responsi-
bility, however, can be honored only through a closer
liaison with clinicians and other health care profes-
sionals. Interdepartmental cooperation designed to
improve the quality of test request, patient identifica-
tion, specimen collection and handling, and data dis-
semination is the key to achieving the greatest possib-
le quantitative reduction in laboratory errors (8).

- A more effective integration between automation
and information management is the key to assuring
a more sophisticated control of laboratory processes.
Automation is responsible for sample assessment at
the beginning of the process, optimized routing and
scheduling, accurate and reliable measurements and
reduction of errors that are due to active human fac-
tors and, e.g., repetitive and manual operations. For
instance, the risk of errors in pre-analytical processes
outside the laboratory has been reduced by the intro-
duction of systems designed to manage the distribu-
tion of tubes, to attach a proper identification label, to
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njen je, primjerice, uvodenjem sustava osmisljenih
za upravljanje distribucijom epruveta, lijepljenje
adekvatnih identifikacijskih naljepnica, izradu po-
moc¢nih oznaka za prikupljanje uzoraka, te prijenos
i prikupljanje epruveta u odgovarajuci “bolesnicki
komplet”. Isto tako, uvodenje prijeanalitickih rad-
nih stanica je dramati¢no smanjilo broj pogresaka
u prijeanaliti¢kim postupcima koji se provode u la-
boratoriju. Upravljanje informacijama ukljucuje pris-
tup procesima, pracenju uzorka, dnevniku podataka
i izvjeS¢ima, dokumentaciji o kontroli kvalitete i vali-
daciji laboratorijskih nalaza. Sve se vece zanimanje
pokazuje osobito za razvijanje i vrednovanje susta-
va samostalne validacije. Izraz “autovalidacija” se ko-
risti za definiranje “poslijeanalitickog, kompjutorski
utemeljenog inteligentnog sustava kreiranoga radi
pojednostavljenog tumacenja pretraga” (9). Takvi
sustavi mogu omoguditi laboratorijskom specija-
listi brze procjenu i izvjestavanje o analitickim po-
datcima koji su unutar referentnog intervala, brzu
procjenu patoloskih podataka radi izdvajanja dijag-
nostickih smjernica te time i identificiranja mogucih
patoloskih tendencija medu podatcima, kao i otkri-
vanja “skrivenih” medicinskih stanja na temelju au-
tomatiziranog tumacenja sloZzenih podataka. To bi
sve, pak, trebalo rezultirati to¢nijim i pouzdanijim
laboratorijskim informacijama. Stoga se od ucinko-
vite kontrole procesa ostvarene kroz integraciju au-
tomatizacije i upravljanja informacijama ocekuje da
znacajno poboljsa sigurnost u ukupnom procesu la-
boratorijskog testiranja.

Cini se da se najve¢i moguci potencijal za pobolj-
Sanje kvalitete nalazi u pred-prijeanaliti¢ckim kora-
cima. Primjerena identifikacija bolesnika i uzorka
ostaje sredisnje pitanje. Radirena uporaba manseta
s crti¢nim kodom je obvezatna, no ne uklanja pot-
rebu za to¢nom provjerom identiteta bolesnika, za
ucinkovitije strategije za prikupljanje uzoraka te za
adekvatno osposobljenim osobljem. Nedostatak os-
posobljenog osoblja te preopterecene prostorije za
vadenje povecale su mogucnost pogresaka koje je
lako sprijeciti. Nedavna anketa o prijeanalitickoj va-
rijabilnosti u reprezentativnoj kohorti talijanskih la-
boratorija istaknula je Siroku heterogenost u nekoli-
ko procesa (10). Cini se da je glavni problem nedos-
tatak sukladnosti izmedu laboratorija u specificnim
protokolima i referentnim smjernicama za upravlja-
nje odredenim brojem vaznih procesa. Pridrzavanje
Medunarodne norme za akreditaciju medicinskih
laboratorija ISO 15189:2003 iziskuje detaljnu kontro-
lu prikupljanja i rukovanja uzorcima (11). Premda su
odredene poteskoc¢e moguce kad se uzorci ne pri-
kupljaju i kontroliraju u laboratoriju, potrebno je
provoditi i distribuirati specificne protokole i radne
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produce auxiliary labels for sample collection, to con-
vey and collect tubes into appropriate “patient kit".
Likewise, the introduction of pre-analytical worksta-
tions has dramatically reduced the number of errors
in pre-analytical procedures performed in laboratory.
Information management involves access processes,
specimen tracking, data logging and reporting, docu-
mentation of quality control and validation of labora-
tory results. In particular, increasing interest has been
shown in developing and evaluating autovalidation
systems. The term “autovalidation” is used to define
a “post-analytical computer-based intelligent system
designed to simplify test interpretation” (9). These
systems may allow laboratory specialists to perform
rapid assessment and reporting of analytical data wit-
hin the reference range and rapid assessment of ab-
normal data to generate diagnostic guidelines, thus
identifying data trends that could become abnormal
and detecting “hidden” medical conditions based on
automatic interpretation of complex data. This, in tu-
rn, should translate into more accurate and reliable la-
boratory information. Therefore, an effective process
control through integration between automation and
information management is expected to significantly
improve safety in the total testing process.
Pre-pre-analytical steps seem to have the greatest
possible potential for quality improvement. Proper
patient and specimen identification remains a central
issue. The widespread use of bar-coded wristbands is
mandatory, but it does not eliminate the need for ac-
curate verification of patient identity, more effective
policies for specimen collection and well-trained staff.
Shortage of skilled staff and overloaded phlebotomy
facilities have amplified the potential for easily preven-
table errors. A recent survey on pre-analytical variabili-
ty in a representative cohort of Italian laboratories has
highlighted broad heterogeneity in several processes
(10). The major issue appears to be the lack of agree-
ment on specific protocols and reference guidelines
between laboratories for the management of several
critical processes. Compliance with the In ternational
Standard for accreditation of medical laboratories, ISO
15189: 2003, requires a close control of specimen col-
lection and handling (11). While some difficulties may
arise when specimens are not collected and control-
led by the laboratory, specific protocols and operating
procedures (SOP) must be implemented and diffused,
and their use and compliance must be continuously
monitored.

Post-post-analytical processes are another source of
“gross” errors. A body of evidence demonstrates that
laboratory information is only partially utilized. Seve-
ral studies conducted in the last 30 years have demon-
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postupke (engl. specific protocols and operating pro-
cedures, SOP), a njihovu primjenu je potrebno nepre-
kidno nadzirati.

« Post-poslijeanaliticki procesi su jos jedan izvor krup-
nih pogresaka. Skup dokaza ukazuje da se laborato-
rijske informacije samo djelomicno iskoriste. Nekoli-
ko studija, provedenih tijekom posljednjih 30 godi-
na, pokazalo je da klinicari ili ignoriraju ili previdaju
25 do 60% patoloskih rezultata rutinskih pretraga
(12). U jednom je novijem prikazu izvijeSteno da
45% rezultata hitnih laboratorijskih pretraga, koje
je zatrazila Hitna ambulanta, nije uopce pregledano
(13). Rezultati koje laboratorij izdaje ne moraju sadr-
Zavati sve informacije koje klinicar treba, ili laborato-
rijski nalaz moze sadrZavati informacije koje klinicar
smatra suvisnima ili irelevantnima. Dostupni dokazi
ukazuju na sve vecu svijest o vaznosti priopcenja la-
boratorijskih informacija, osiguranja kvalitete u labo-
ratorijskim nalazima, kao i pruzanja interpretativnih
komentara te usluge laboratorijske interpretacije
(14).

« Dok su pokazatelji kvalitete za unutaranaliticku fa-
zu laboratorijskih aktivnosti dobro definirani uz me-
dunarodno priznatu specifikaciju, u vezi s vrstama i
granicama prihvatljivosti za specifikacije izvananali-
ticke kvalitete ne postoji koncenzus. Usporedbom
podataka o tim pokazateljima koje bi prikupili razli-
Citi laboratoriji mogla bi se ustanoviti polazna aktiv-
nost i definirati realisticni ciljevi vezani za kvalitetu u
izvananalitickim fazama (15,16). Ako je “nulti nedos-
tatak” konacni cilj inicijativa za postizanje kvalitete,
identifikacija valjanih pokazatelja za izvananaliticke
faze je temeljni korak u procjenjivanju i poboljsanju
laboratorijskih usluga (17).

Laboratorijska medicina je visokodinamic¢ni sektor zdrav-
stvene skrbi. Ucestalost i vrste pogresaka u laboratorijskoj
medicini promijenile su se na bolje, sto se ocekuje i ubu-
duce zahvaljuju¢i stalnom razvoju sve slozenijih pretraga,
velikim pomacima u tehnologiji uredaja, te teznji za pot-
puno integriranim laboratorijskim informacijskim sustavi-
ma. lako je analiticka kvaliteta jos uvijek najveci problem,
najveci utjecaj na cjelovito poboljsanje postigao bi se usre-
dotocenjem na prije- i poslijeanaliticke procese u kojima
se zbiva najvise “grubih” pogresaka, odnosno pogresaka
iz kojih nastaju nepovoljni dogadaji ili rizik nepovoljnih
dogadaja za bolesnike. Citav ciklus testiranja predstavlja
jedinstveni okvir kojega treba iskoristiti za identificiranje
i smanjivanje pogresaka u laboratorijskoj medicini, s time
da se nikada ne smije zaboraviti da laboratorijski stru¢nja-
ci moraju prednjaciti u osiguranju sigurnosti bolesnika ka-
ko unutar, tako i izvan zidova klini¢kih laboratorija.
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strated that clinicians either ignore or overlook 25 to
60% of abnormal routine test results (12). A more re-
cent report showed that 45% of the results for urgent
laboratory tests requested by the Emergency Depar-
tment were never accessed (13). Results released by
the laboratory may not contain all the information
needed by a clinician, or laboratory report may con-
tain information considered superfluous or irrelevant
by a clinician. Available evidence points to an increa-
sing awareness of the importance of communicating
laboratory information, ensuring quality in laboratory
reports, and providing interpretative comments and
interpretive laboratory service (14).

« While quality indicators for the intra-analytical phase
of laboratory activity have been well defined and their
specifications internationally recognized, there is no
consensus concerning types and acceptability limits
for extra-analytical quality specifications. By compari-
ng data on these indicators collected by different labo-
ratories, a benchmark activity may be identified and
realistic targets defined for quality in extra-analytical
phases (15,16). If “zero defect” is the final goal for qua-
lity initiatives, the identification of valuable indicators
for extra-analytical phases is a fundamental step in as-
sessing and improving laboratory services (17).

Laboratory medicine is a highly dynamic sector of heal-
th care. The frequency and types of errors in laboratory
medicine have changed for the better and are expected
to change again in the future thanks to the constant de-
velopment of more complex tests, great advances in in-
strument technology and ambitions for fully integrated
laboratory information systems. While analytical quality
is still a major issue, the greatest impact for overall impro-
vement would be achieved by focusing on pre- and po-
st-analytical processes in which most “gross” errors occur,
the errors that can translate into adverse events or the
risk of adverse events for patients. The total testing cycle
is the unique framework to use for identifying and redu-
cing errors in laboratory medicine, and we should never
forget that laboratory professionals must be leaders in
ensuring patient safety both inside and outside the walls
of clinical laboratories.
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