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Sazetak

Nacelo cjelovitog pristupa upravljanju kvalitetom podrazumijeva specifi¢an
ustroj organizacije koja pruza usluge i proizvode i pri tome teZi u potpunos-
ti zadovoljiti potrebe svojih korisnika. Cjeloviti pristup upravljanju kvalitetom
moguce je uspostaviti uvodenjem sustava upravljanja kvalitetom, definira-
njem politike kvalitete, te postupaka i procedura koji omogucuju osiguranje
i kontrolu kvalitete. Kljucni element takvog ustroja je koncept neprekidnog
poboljSavanja i indikatori kvalitete. Indikatori kvalitete su mjerljivi, objektiv-
ni, broj¢ani pokazatelji djelotvornosti klju¢nih segmenata nekog sustava. Oni
nam pokazuju u kojoj mjeri jedan sustav zadovoljava potrebe i ocekivanja ko-
risnika. Sustavno prikupljanje i analiza indikatora kvalitete obveza je svih ak-
reditiranih laboratorija. Indikatori moraju imati vrlo jasnu i nedvojbenu defi-
niciju i tumacenje, a mjerljivost indikatora je osnovni preduvjet za njihovu us-
pjesnu uspostavu. Indikatori kvalitete mogu se odnositi na kvalitetu kljucnih,
strateskih i pomocnih procesa. Osobito je vazno da indikatori obuhvacaju sve
tri faze kljucnih procesa u laboratoriju: predanaliticku, analiticku i poslijea-
naliticku. Osim za samoprocjenu, indikatori kvalitete sluZe i za transverzalnu
usporedbu laboratorija. Dok su programi vanjske procjene kvalitete i medula-
boratorijske usporedbe, za analiticku fazu rada, odavno prisutni, unazad dva-
desetak godina u nekim su se zemljama pojavili i uspostavili vanjski programi
osiguranja kvalitete i za predanaliticku i poslijeanaliticku fazu rada. Ovaj ¢la-
nak donosi saZeti pregled osnovnih pojmova i problema vezanih uz uspostavu
indikatora kvalitete.
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transverzalna usporedba laboratorija; neprekidno poboljSavanje; akreditaci-
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Abstract

Total Quality Management (TQM) is a specific approach to the art of mana-
gement in a company that aims to provide its customers with products and
services that fully meet their needs. Implementing TOM means introducing
the quality management system, defining the quality policy and procedures
which are essential quality assurance and quality control instruments. One
of the critical elements of such systems is a concept of continuous improve-
ment and quality indicators. Quality indicators are measurable, objective,
quantitative measures of key system elements performance. They indicate
the extent up to which a certain system meets the needs and expectations
of the customers. Every clinical laboratory accredited according to the cur-
rent standard for medical laboratories is obliged to systematically monitor
and evaluate its quality indicators. Quality indicators should have clear and
unambiguous definition and interpretation, whereas the ability to measure
the indicator is a prerequisite for its successful implementation, reproducible
application, monitoring and evaluation. They can indicate the quality of the
key, strategic, and support processes. It is important that quality indicato-
rs address all three key processes in the laboratory: preanalytical, analytical
and postanalytical. Besides for self-evaluation, quality indicators can also be
used for benchmarking. While proficiency testing and interlaboratory com-
parison are well established for quite some time, until the last two decades
some preanalytical and postanalytical external quality assurance programs
have also been launched and successfuly implemented in several countries.
In this review general idea and concept of quality indicators is presented and
some important issues discussed.
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Cjeloviti pristup upravljanju kvalitetom

Nacelo cjelovitog pristupa upravljanju kvalitetom podra-
zumijeva specifi¢an ustroj organizacije koja pruza usluge
i proizvode i pri tome tezi u potpunosti zadovoljiti potre-
be svojih korisnika (1). Cjeloviti pristup upravljanju kvali-
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Total Quality Management

Total Quality Management (TQM) is a specific approa-
ch to the art of management in a company that aims to
provide its customers with products and services that
fully meet their needs (1). Implementing TQM means in-
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tetom moguce je uspostaviti uvodenjem sustava uprav-
lianja kvalitetom, definiranjem politike kvalitete, te pos-
tupaka i procedura koji omogucuju osiguranje i kontrolu
kvalitete. To je ujedno i nacin na koji se svi zaposlenici uk-
ljucuju u neprekidno poboljSanje procesa pruzanja uslu-
ga i stvaranja proizvoda, trajno povecavajudi ucinkovito-
st i smanjujuci pogreske i gubitke. lako je kao takva bila
prvotno osmisljena za unaprjedenje proizvodnih sustava,
danas je filozofija cjelovitog pristupa upravljanju kvalite-
tom postala opce prihvaceno nacelo upravljanja i prisut-
na je u mnogim organizacijama i tvrtkama raznih djelat-
nosti, te napose i u medicinsko-biokemijskom laborato-
rijima. Klju¢ne postavke cjelovitog pristupa upravljanju
kvalitetom su:

« vrhunska kvaliteta proizvoda/usluga usmjerena na
potrebe i o¢ekivanja kupaca;

« predanost upravljackih struktura u odredivanju jas-
nih ciljeva kvalitete, uskladenih s mogu¢nostima orga-
nizacije i uspostava i razvoj resursa za mjerenje i pos-
tizanje tih ciljeva;

+ neprekidno poboljsavanje temeljem pokazatelja koji
proizlaze iz mjerenja svih klju¢nih procesa i aktivnosti;

+ brz odgovor na potrebe te procesno usmjeren razvoj
proizvoda prema potrebama kupaca/korisnika;

« donosenje odluka temeljem ¢injenica, uzimajudi u ob-
zir podatke koji proizlaze iz mjerenja procesa i aktiv-
nosti;

« aktivno uklju¢ivanje zaposlenika kroz trajnu edukaciju
i obuku te njihovo poticanje u preuzimanju odgovor-
nosti za kvalitetu;

« uspostava, od strane odgovorne uprave, otvorene i
suradnicke kulture cjelovitog upravljanja kvalitetom
za sve zaposlenike.

Osnovno nacelo takvog ustroja je ustanoviti i ukloniti sla-

be tocke sustava i pojedinacnih procesa, te sprijeciti pog-

reSke procjenom i smanjenjem rizika na prihvatljivu razinu.

Kako mjeriti kvalitetu?

Pokusajmo sagledati upravo opisani koncept trajnog
pracenja i unaprjedenja svih segmenata jednog susta-
va kroz njegove klju¢ne ¢imbenike. Ono $to ustvari zeli-
mo posti¢i je maksimalna moguca kvaliteta, uz sto ma-
nje gubitaka i pogre$aka u svakom segmentu sustava. U
kontekstu medicinsko-biokemijskog laboratorija to znaci
pravom bolesniku pruziti uslugu u pravom trenutku; pru-
Ziti neosporiv rezultat iz najboljeg raspolozivog uzorka uz
odgovarajuce tumacenje i na $sto ekonomicniji nacin. Naj-
vedi izazov pri tome je: kako mjeriti vlastiti ucinak i kako
procijeniti sebe u odnosu na druge? U tu nam svrhu sluze
indikatori kvalitete. Indikatori kvalitete su mjerljivi, objek-
tivni, broj¢ani pokazatelji djelotvornosti klju¢nih segme-
nata nekog sustava (2,3). Oni nam pokazuju u kojoj mjeri
jedan sustav zadovoljava potrebe i ocekivanja korisnika.
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troducing the quality management system, defining the
quality policy and procedures which are essential quality
assurance and quality control instruments. Successful im-
plementing TQM also requires commitment and full par-
ticipation by all employees in continuous quality impro-
vement activities, by continuously improving effective-
ness and reducing the errors, defects and waste. Though
originally developed for the manufacturing sector, TQM
is today generally acknowledged as a supreme manage-
ment philosophy, implemented in many organizations,
institutions and companies of various activities and na-
ture. It has also been successfully implemented in many
healthcare organizations and clinical laboratories. Key
components of the TQM are:

« top quality of the services and products which fully
meets customer needs and expectations;

« top management commitment in defining quality
goals, balanced with organization potentials, as well
as the definition and implementation of the tools for
achieving and appraising those goals;

« continuous improvement based on the indicators of
key processes and activities;

- rapid response to customer needs and customer-dri-
ven and process-oriented product development;

« evidence-based decision making, based on the data
derived from the continuous monitoring of processes
and activities;

« active participation of all staff through continuous
education and training, and encouraging each mem-
ber of the organization to take the responsibility for
quality;

- promotion of the open and cooperative environment
by the top management.

Basic idea of the TQM philosophy is to detect and elimi-

nate weak points of the system and processes, and size

down the error rate by the risk assessment and risk re-
duction.

How to measure quality?

Taking into account everything that has just been said
about the continuous monitoring and improvement of
the system as a wholeg, it should be emphasized that the
main goal is to achieve the maximum quality with mini-
mum waste and minimal error rate. As of clinical labora-
tory, it means to offer a right patient, right service in the
right moment; i.e. to provide the reliable result from the
best available sample with appropriate interpretation
and in the most cost-efficient way. The biggest challen-
ge is how to measure your own performance and how to
assess your performance compared to other laboratories.
That is what quality indicators are used for. Quality indi-
cators are measurable, objective, quantitative measures
of key system elements performance (2,3). They indicate
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Sustavno prikupljanje i analiza indikatora kvalitete obve-
za je svih laboratorija akreditiranih po normi EN ISO 15189
(4), koja je trenutno vaze¢a medunarodna norma za ak-
reditaciju medicinsko-biokemijskih laboratorija. Mnoge
su se organizacije doticale pitanja indikatora kvalitete:
Udruzenje americkih patologa (engl. College of American
Pathologists, CAP), Centri za kontrolu i prevenciju bolesti
(engl. Centers for Disease Control and Prevention, CDC), In-
stitut za kvalitetu u laboratorijskoj medicini (engl. Institute
for Quality in Laboratory Medicine, IQLM), Skupno povje-
renstvo za akreditaciju zdravstvenih ustanova (engl. Joint
Commission on Accreditation of Healthcare Organizations,
JCAHO), Centri za zdravstveno osiguranje (engl. Centers
for Medicare & Medicaid Services, CMS) i druge.
Indikatori kvalitete mogu opisivati procese ili ishode pro-
cesa, odnosno ucinak djelatnosti laboratorija na skrb o
bolesniku. MoZemo ih podijeliti na indikatore klju¢nih,
strateskih (organizacija i upravljanje) i pomoc¢nih proce-
sa (vanjske usluge i nabava, odrzavanje, sigurnost prosto-
ra i okolisa) (5,6). Osobito je vazno da indikatori kvalitete
klju¢nih procesa pokrivaju sve tri faze rada u laboratoriju:
predanaliticku, analiticku i poslijeanaliticku (7,8).
Broj indikatora koje jedan laboratorij moze pratiti, ovisi u
prvom redu o velic¢ini laboratorija, odnosno o opsegu ra-
da i broju pretraga. Maniji se laboratoriji odlu¢uju za manji
broj indikatora, dok veci laboratoriji mogu pratiti vise in-
dikatora. Broj indikatora koje izvjesni laboratorij prati ti-
jekom vremena je podlozan promijeni. Izvjesni indikator
ima smisla pratiti onoliko dugo, koliko on daje uvid i koris-
na saznanja o sustavu.
Bududi da je svrha indikatora, osim periodicke longitudi-
nalne samoprocjene, i medusobna usporedba laborato-
rija, samo je po sebi jasno kako bi bilo pozeljno da pos-
toje jedinstveno definirani indikatori kvalitete koje bi svi
laboratoriji mogli koristiti. lako postoji takva inicijativa
(9), trenutno jos uvijek ne postoje jedinstveno definirani i
prihvaceni indikatori na medunarodnoj razini. To znaci da
svaki laboratorij moze i mora sam sebi osmisliti indikatore
kvalitete. Pri tome valja imati na umu da indikator mora
imati vrlo jasnu i nedvojbenu definiciju i tumacenje, a nje-
gova mijerljivost je osnovni preduvjet za njegovu uspjes-
nu uspostavu. Jedino se na taj nacin osigurava reproduci-
bilnost primjene kriterija za njegovo uspjesno pracenje i
analizu dobivenih rezultata.
Indikatori kvalitete temeljnih procesa u medicinsko-bio-
kemijskom laboratoriju dijele se na predanaliticke, anali-
ticke i poslijeanaliticke.
Predanaliti¢ki indikatori kvalitete u medicinsko-biokemij-
skom laboratoriju mogu biti:
+ broj uputnica s nepotpunim podacima;
+ broj uzoraka s nedostatnom identifikacijom;
« opravdanost zadanih pretraga;
+ broj nesukladnih uzoraka (hemoliti¢ni, lipemicni, zgru-
$ani uzorciisl.);

Quality indicators

the extent up to which a certain system meets the needs
and expectations of the customers. Every clinical labora-
tory accredited according to the current standard for me-
dical laboratories (EN ISO 15189) shall systematically mo-
nitor and evaluate its quality indicators (4). Many organi-
zations have been dealing with quality indicators: Colle-
ge of American Pathologists, Centers for Disease Control
and Prevention, Institute for Quality in Laboratory Me-
dicine, Joint Commission on Accreditation of Healthcare
Organizations, Centers for Medicare & Medicaid Services,
and others.

Quiality indicators can either be measures of processes,
outcomes or contribution of the laboratory to the patie-
nt care. They can indicate the quality of the key, strategic
(organization and management), and support (external
services and supplies, maintenance, environmental safe-
ty) processes (5,6). It is of utmost importance that quality
indicators address all three key processes in the laborato-
ry: preanalytical, analytical and postanalytical (7,8).
Depending on the size of the laboratory, workload and
test volume, every laboratory can chose to monitor va-
rious number of quality indicators. Small laboratories
usually monitor less whereas larger laboratories monitor
more indicators. Number of indicators can change with
time. Certain indicator should be monitored as long as it
provides useful information on the system performance.
Besides for self-evaluation, quality indicators can also be
used for benchmarking. Therefore, unique definition of
quality indicators is needed for their broad applicability.
Though some attempts have been made already (9), the-
re are still no widely accepted unique definitions of the
quality indicators, meaning that each and every labora-
tory can and should define its own indicators. Quality in-
dicators should have clear and unambiguous definition
and interpretation, whereas the ability to measure the in-
dicator is a prerequisite for its successful implementation,
reproducible application, monitoring and evaluation.
Quiality indicators for key processes in clinical laborato-
ries can assess preanalytical, analytical and postanalytical
phases of laboratory activity.

Quality indicators for preanalytical laboratory activity
can be:

+ erroneous request;

- error in patient identification;

« test order appropriateness;

« inadequate sample (hemolytic, lypemic, clotted etc.);
« missing sample (sample lost or not received)

« needle stick injuries.

Quality indicators for analytical laboratory activity can
be:

« external quality assurance results;

« internal quality control results;

- imprecision;

- inaccuracy;

« total error.
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«  broj uputnica za koje nedostaje uzorak (uzorak nije
zaprimljen);

+ ozljede bolesnika nastale kao posljedica vadenja krvi.

Analiti¢ki indikatori kvalitete u medicinsko-biokemijskom

laboratoriju mogu biti:

. rezultati vanjske procjene kvalitete;

+ rezultati unutarnje kontrole kvalitete (broj rezultata unu-
tarnje kontrole kvalitete izvan dopustenih granica);

+ nepreciznost;

+ netoc¢nost;

« ukupna pogreska.

Poslijeanaliticki indikatori kvalitete u medicinsko-bioke-

mijskom laboratoriju mogu biti:

+ brojili udio neizvrienih analiza;

« brojizvrSenih analiza koje nisu bile zatrazene;

« broj nalaza s pogresnim podacima o bolesniku, pripa-
dajucem odjelu ili lije¢niku;

« ucestalost izdavanja prijepisa nalaza;

« prosjecno vrijeme potrebno za izvjeStavanje o kritic¢-
nim vrijednostima;

«  broj ili udio kriti¢nih vrijednosti koje su uspjesno do-
javljene lije¢niku;

- prekoracenje vremena potrebnog za izdavanje rezul-
tata pretraga (engl. turnaround time, TAT) (10);

 zadovoljstvo korisnika (klinickog osoblja i bolesnika) s
uslugama laboratorija;

« broj opozvanihiispravljanih nalaza;

« ucestalost tehnickih problema uslijed zakazivanje la-
boratorijskog informacijskog sustava (broj epizoda u
nekom vremenskom periodu);

« pogreske osoblja laboratorija.

Osim klju¢nih procesa, za uspjedno je funkcioniranje la-
boratorija vazan i ustroj strateSkih i pomoc¢nih procesa,
odnosno nacin na koji je laboratorij organiziran, kakva
je medusobna komunikacija osoblja unutar laboratorija
te komunikacija osoblja laboratorija s klinickim osobljem
i drugim korisnicima, kako se provodi edukacija osoblja,
kako se rjesavaju prituzbe i nesukladnosti te kako se pro-
vodi briga o prostoru i okolisu. Sve te aktivnosti imaju u
manjoj ili ve¢oj mjeri gotovo direktan ucinak na kvalitetu
rada laboratorija u cjelini. Stoga je preporucljivo da labo-
ratorij periodicki prati i indikatore koji obuhvacaju neke
od tih procesa. U lipnju ove godine su Ricos i sur. objavi-
li razradeni prijedlog indikatora kvalitete strateskih i po-
moc¢nih procesa u laboratoriju (5). Autori kao potencijalne
indikatore strateskih procesa navode:

« broj ostvarenih ciljeva kvalitete;

« broj analiza upucenih u druge laboratorije;

« broj ostvarenih projekata.

Prema Ricosu i suradnicima indikatori pomocnih procesa
mogu biti:

 zadovoljstvo lije¢nika;

« zadovoljstvo bolesnika;

«  broj prituzbi;
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Quality indicators for postanalytical laboratory activity

can be:

« number of tests completed, but not requested by the
clinician;

« number of tests not completed

« reports with erroneous patient or physician data;

- hard copies of reports given out

. average time for critical results reporting

« number of critical results successfully reported

- reports exceeding TAT (10);

- customer satisfaction (patients and clinical staff);

« number of reports corrected or withdrawn;

« LIS downtime episodes;

« technical staff errors.

Besides key processes, strategic and support processes

are also important for successful functioning of a labo-

ratory. Those processes refer to the laboratory organiza-

tion, communication, education, environmental safety,

resolving of complaints and nonconformities, etc. All tho-

se activities have a substantial effect to the overall quality

of laboratory processes. It is therefore also important to

monitor some indicators of those strategic and support

processes. Ricos et al. have recently published a compre-

hensive review on strategic and support processes in la-

boratory medicine (5). Authors have established three in-

dicators for the strategic processes:

« goals reached;

- referred tests for;

« projects carried out.

Ricos et al. have identified 12 indicators for the support

processes. Some of those indicators are:

« physician satisfaction;

« patients satisfaction;

«  written complaints;

« verbal complaints;

+ corrective maintenance of instruments;

« non-conformities to providers;

« evaluation of training (number of hours received/
number of hours worked).

It is also possible to monitor some financial indicators as

well as the indicators of laboratory effectiveness, such as

(2):

. efficiency (defined as the cost per test);

« productivity (defined as the workload per staff mem-
ber);

« total number of working hours;

« preventive maintenance cost (11);

« number of clinical trials, number of accredited tests
(1).

Though having quite different meanings, efficiency and

effectiveness are often mistakenly used synonyms. Effi-

ciency refers to resources (time and money) spent by a

certain process, while effectiveness defines the extent to
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« broj incidenata;

« ucestalost potrebnih popravaka opreme;

« broj prigovora dobavlja¢ima;

« uspjesnost provodenja edukacije osoblja (broj sati
edukacije po ukupnom broju radnih sati).

Moguce je pratiti i indikatore financijskog poslovanja, te

opcenito ucinkovitosti laboratorija putem indikatora kao

Sto su (2):

- djelotvornost (engl. efficiency) koja se definira kao tro-
$ak po ucinjenoj pretrazi;

« produktivnost (engl. productivity) koja predstavlja rad-
no optereéenje po osoblju;

« ukupan broj radnih sati;

« trosak preventivhog odrzavanja opreme (11);

+ broj provedenih klinickih pokusa u laboratoriju ili broj
akreditiranih mjernih postupaka (11).

U literaturi se djelotvornost (engl. efficiency) i uc¢inkovitost

(engl. effectiveness) ¢esto pogresno koriste kao sinonimi,

iako su to pojmovi s vrlo razli¢itim znacenjem. Djelotvor-

nost (engl. efficiency) nam govori koliko neki proces tro-

3i resurse kao 3to su vrijeme i novac, dok je ucinkovitost

(engl. effectiveness) pojam koji opisuje u kojoj mjeri neki

proces ispunja svoju svrhu, postize zadane ciljeve i zado-

voljava ocekivanja korisnika. Djelotvornost je stoga mjera

produktivnosti, dok je u¢inkovitost mjera kvalitete.

Definicija i uspostava indikatora kvalitete

Ono 3to se mozda samo na prvi pogled ¢ini jednostav-
nim, je to¢na i precizna definicija indikatora, te njegova
uspostava. Pri promisljanju o uvodenju nekog odredenog
indikatora kvalitete, za pracenje odredenog segmenta
sustava u laboratoriju, valja sasvim jasno definirati:

« §to zelimo mijeriti?;

«mozemo li do¢i do tih podataka?;

« kako ¢emo te podatke prikupljati i izrazavati?;

« tko ¢e o tome voditi evidenciju?;

«  koliko Cesto ce se raditi izvjestaj?;

« koje su granice prihvatljivosti za indikator, odnosno
$to ¢emo smatrati prihvatljivom vrijednosti, a $to ne?;

« §tojedan takav lo$ rezultat znaci za nas sustav?;

« §to ¢emo poduzeti kad rezultat ne bude unutar zada-
nih i ocekivanih granica? Koje su nham popravne rad-
nje na raspolaganju?;

- do kada ¢emo pratiti indikator?

TAT je jedan dobar primjer indikatora kvalitete klju¢nih

procesa u laboratoriju. Lije¢nici i drugo klinicko osoblje

vrlo cesto, isklju¢ivo temeljem brzine dobivanja nalaza
laboratorijskih pretraga, procjenjuju kvalitetu usluge la-
boratorija (12), pri ¢emu vrijedi pravilo: brze je bolje. lako
to sasvim sigurno nije univerzalno primjenjivo, TAT mo-
ze imati direktan ucinak na vrijeme koje je lije¢niku pot-

rebno za postavljanje dijagnoze (13), donosenje odluke o

uvodenju terapije, te posredno i na duljinu zadrZavanja u

ambulanti hitne sluzbe ili boravka u bolnici (14,15).

Quality indicators

which a process or a product meets its purpose and ful-
fills customer needs. Efficiency is therefore a measure of
productivity whereas the effectiveness is a measure of
quality.

Definition and implementation of quality
indicators

What may only in the beginning seem as an easy task, is

the exact and precise definition of the indicator and its

successful implementation. For successful implementa-
tion of a specific quality indicator, following issues should
be clearly defined:

« what do we want to measure?

« can we collect the data?

« how shall we collect and analyze the data?

« who is going to keep records of data needed for the
indicator?

+ reporting intervals;

« acceptance limits for the indicator;

« the meaning of one bad result for our system;

« what are we going to do when quality indicators fall
outside acceptance limits? Are corrective actions avai-
lable?;

« For how long are we going to monitor the indicator?

Laboratory turnaround time (TAT) is one good example

for a quality indicator of the key laboratory process. Physi-

cians and other clinical staff usually assess the quality of
the laboratory service by the time needed to get test re-
sults, often assuming that faster is better (12). Though not
universally applicable, TAT can have a direct effect on the
request-to-diagnosis time (13), request-to-therapy time
and therefore indirectly influence the emergency depar-
tment discharge delays and the hospital length-of-stay
(14,15). There is no unique definition of TAT. TAT can be
defined according to test (potassium, Hb, glucose), prio-
rity (stat or routine) and patient population (outpatients,
emergency department, intensive care unit). TAT can also
be classified by the steps of the total testing process: test
request, blood collection, patient and sample identifica-
tion, transport, sample preparation and distribution, ana-
lysis, verification, authorization, reporting, interpretation
and decision making (16,17). For a successful implemen-
tation of TAT as a quality indicator, laboratory should mo-
nitor TAT for several tests referring to the different types
of laboratory service (electrolyte testing, cardiac marke-
rs, acid-base status, urine testing etc.). Choice of a certain
measure of TAT also depends largely on the data availa-
bility and the possibility to easily record data and perio-
dically produce reports. Due to the data accessibility, la-
boratory mostly defines TAT as receipt-to-report time. On
the other hand, clinicians define TAT as the request-to-re-
port time (12). Due to the implementation of hospital in-
formation systems which offer bidirect link of the labora-
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Nema jedinstvene definicije i poimanja TAT-a. TAT moze-
mo definirati po pretrazi (K, Hb, glukoza), prema vaznos-
ti (hitne ili rutinske pretrage), za pojedine skupine boles-
nika (@ambulantne, hitne, bolesnike na intenzivnoj skrbi i
sl.) ili prema fazama procesa koje objedinjuje: zadavanje
zahtjeva, prikupljanje uzorka, identifikacija bolesnika i oz-
nacavanje uzorka, transport uzorka do laboratorija, prip-
rema uzorka (centrifugiranje, alikvotiranje i sl.), izvodenje
analize, verifikacija i autorizacija rezultata, izdavanje nala-
za, interpretacija i donosenje lije¢nicke odluke (16,17). Za
uspjeSnu uspostavu TAT-a kao indikatora kvalitete pozelj-
no je izabrati nekoliko klju¢nih pretraga koje odrazavanju
razli¢ite vrste usluga laboratorija (odredivanje koncentra-
cije elektrolita, sr¢anih biljega, analiza acido-bazi¢ne rav-
noteza, rutinska pretraga mokrace). Kako ¢emo definirati
TAT, ovisi i o tome koji su nam podaci dostupni i mozemo
li lako voditi svakodnevnu evidenciju i periodicko izvjes-
tavanje o tome. Osoblje laboratorija najéesce sagledava
TAT kao vrijeme proteklo od primitka uzorka do izdava-
nja nalaza, jer su to podaci koje laboratorij moze pratiti. S
druge strane, za lije¢nike TAT najcesce predstavlja vrijeme
koje je proteklo od trenutka zadavanja pretraga, do pri-
mitka nalaza (12). U novije vrijeme, s uvodenjem bolnickih
informacijskih sustava, koji omogucuju vezu laboratorija
s odjelima i zadavanje testova s odjela putem elektron-
skih uputnica, postaje moguce pratiti i vrijeme potrebno
za druge predanaliticke faze procesa.

TAT se moze izraziti s pomocu dva pokazatelja (16):

+ prosjecno vrijeme potrebno za neku fazu u minutama,
izrazeno medijanom;
+ udio (postotak) analiza za Cije izvrSenje je prekoracen
TAT.

TAT valja neprekidno pratiti i analizirati njegove trendove.
Pokaze li se da je TAT za odredeni parametar izvan oce-
kivanih granica, nuzno je provesti detaljnu analizu te us-
tanoviti uzroke i mjesta potencijalnog poboljsanja. Mno-
gobrojni su ¢imbenici koji mogu imati utjecaj na ukupno
vrijeme potrebno za izvodenje neke pretrage i stoga je
poboljsanja moguce uvesti u svim fazama tog procesa —
i unutar i izvan laboratorija. Neka od poboljsanja koja ¢e
zasigurno dovesti do smanjenja TAT-a su: uvodenje sus-
tava elektronskog zadavanje testova s odjela, koristenje
automatiziranih sustava dostave uzoraka do laboratori-
ja (pneumatska cijev, pokretne trake, roboti i sl.), protok
uzoraka unutar laboratorija (pokretna traka), izbor vrste
uzorka (plazma, epruvete sa separatorom za serum, puna
krv), koristenje primarnog uzorka za analizu, koristenje cr-
ti¢nih kodova (engl. barcode) za identifikaciju uzorka, au-
tomatizacija analitickog procesa, ponavljanja, razrjedenja
i verifikacije i dr. (18).

Pracenjem TAT-a kao jednog od klju¢nih indikatora kvali-
tete i uvodenjem popravnih radniji s ciljem neprekidnog
poboljsanja, laboratorij svjedoci o svojoj spremnosti da
svojim korisnicima pruzi ocekivanu uslugu najvise kvali-
tete.
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tory and hospital departments via electronic test reque-
st forms and test reports, it recently became possible to
monitor the extra-laboratory time.

TAT can be described using two measures (16):

+ Average completion time (minutes) expressed by me-
dian;
« Outlier rate.

TAT should be continuously monitored and its trends
analyzed. If TAT indicator falls outside the acceptance li-
mits, detailed analysis should be carried out to identify
potential causes and improvement opportunities. Since
TAT depends on many extra- and intralaboratory factors,
improvements should be introduced in all those phases.
Some improvements already shown to be beneficial are:
electronic test request system implementation, automa-
ted sample transport systems (pneumatic tube, robots
etc.), sample type (plasma, serum separator tubes, whole
blood), use of primary sample for analysis, barcode iden-
tification, total laboratory automation including repeats,
dilutions, verifications etc. (18).

By monitoring TAT as one of key laboratory quality indica-
tors and by introducing corrective actions when needed,
laboratory shows its commitment to provide and deliver
products and services of utmost quality that fully meets
customer needs.

Problems in definition and implementation
of quality indicators

It is not always easy to develop and implement a quality
indicator. For example, if critical values reporting is to be
implemented as a quality indicator, following should be
clearly defined:

- critical values list;

« exact reporting procedure (to whom values are to be
reported, when and who is responsible for reporting,
who keeps record of what is reported?);

« indicator description (formula) and how indicator sha-
Il be presented.

Critical values reporting can be defined as the ratio of

successfully reported values in a total number of critical

values. Critical values are well established; any value of a

laboratory result that indicates a life threatening condi-

tion and calls for an immediate clinical action, is a critical
value (19). It is however to be pointed out that a clinical
significance of every laboratory test result is assessed by

a laboratory professional, taking into account all relevant

clinical data, previous test results, diagnosis, age, patient

population, sample quality etc. Such evaluation is at lea-
st to a certain extent, based upon subjective feelings or
intuition and therefore not completely exact and repro-
ducible. Thus, criteria and the concept are not completely
standardized nor comparable. Many other factors make
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Poteskoce u definiranju i uspostavi
indikatora kvalitete

Nije uvijek jednostavno osmisliti i uvesti indikator kvalite-

te. Primjerice, Zelimo li uvesti indikator koji ¢e nam govo-

riti o uspjeSnosti izvjeStavanja o kriti¢nim vrijednostima,
potrebno je definirati:

+ listu kriti¢nih vrijednosti;

« jasan postupak dojavljivanja kriti¢nih vrijednosti (ko-
me se javlja, u kojem vremenskom periodu, tko javlja,
kako se o tome vodi evidencija?);

« formulu za izracun indikatora i nacin prikaza.

IzvjeStavanje o kriticnim vrijednostima moze se definirati
kao udio uspjesno dojavljenih kriti¢nih nalaza, u ukupnom
broju kriti¢nih nalaza. Struka je odavno definirala kriti¢ne
vrijednosti; kriti¢na vrijednost laboratorijskog rezultata je
svaka ona vrijednost koja ukazuje na zivotno ugrozenog
bolesnika i koja stoga zahtijeva neodgodivo obavjestava-
nje lije¢nika i njegovu hitnu intervenciju (19). No, klini¢ku
znacajnost svakog pojedinog laboratorijskog nalaza, pa i
kriticne vrijednosti, procjenjuje medicinski biokemicar u
kontekstu svih poznatih i relevantnih podataka o boles-
niku: kvalitete uzorka, prethodnih nalaza tog bolesnika,
dijagnoze, starosti, odjela na kojem je bolesnik smjesten
i dr. Ta je procjena barem donekle subjektivna i intuitiv-
na i kao takva nije u potpunosti egzaktna i reproducibil-
na. Dakle, vec kriteriji i poimanje onoga $to je kriti¢no nije
u cijelosti standardizirano, a samim time niti usporedivo.
Jos je mnogo ¢imbenika koji otezavaju standardizaciju
indikatora. Naime, Sto znadi uspjesno dojavljena kriti¢cna
vrijednost? Znadi li to da je dovoljno da smo bilo kome
na odjelu dojavili kriti¢nu vrijednost ili iskljucivo lije¢niku
koji brine o tom bolesniku? U kojem periodu ¢emo doja-
viti kriticnu vrijednost? Je li uspjesno dojavljena kriti¢na
hipoglikemija, ako ju dojavimo klini¢aru unutar dva sa-
ta? Koje je to vrijeme unutar kojega ¢emo dojavu smat-
rati uspjesnom i kada proglasavamo neuspjeh? Sve su to
elementi koji mogu biti sastavni dio definicije indikatora i
koji otezavaju usporedbu indikatora izmedu vise labora-
torija medusobno. | na kraju, treba imati na umu da uvo-
denje takvog indikatora podrazumijeva da u laboratoriju
postoji mogucnost evidencije svih kriti¢nih vrijednosti, te
zapis o onima koje su uspjesno dojavljene, putem rac¢una-
la ili je takvu evidenciju te periodicko izvje$tavanje nuzno
voditi ru¢no.

Prethodno je istaknuto kako je potrebno neprekidno pra-
titi i analizirati trendove indikatora te analizirati uzroke i
mjesta potencijalnog poboljsanja. Isto vrijedi i za indika-
tor kvalitete koji nam govori o uspjesnosti dojave kritic-
nih vrijednosti. Ukoliko se pokaze, primjerice, da labora-
torij ne zadovoljava unaprijed definirane kriterije, mogu
se poduzeti neke popravne radnje:

- educirati osoblje o vaznosti dojavljivanja kriti¢nih vri-

jednosti;

Quality indicators

the standardization of the indicator difficult. Namely, in
attempt to define a critical values reporting success, se-
veral important questions arise: is it acceptable if we re-
port the critical value to a nurse or any clinical staff mem-
ber? should we report the value only to the clinician res-
ponsible for that patient? how fast should we report it? is
it acceptable if we report a hypoglycemia to the clinician
in two hours period? is every reported critical value a suc-
cessfully reported value, disregarding the time frame wit-
hin which it was reported? All those issues are essential
to the exact and uniform definition of the indicator, maki-
ng the interlaboratory comparison problematic. And las-
tly, an essential prerequisite for the successful implemen-
tation is a possibility to keep records on reported critical
values, either using the laboratory information system or
manually.
The importance of continuous monitoring and trend ana-
lysis of quality indicators has already been emphasized,
as well as the concept of continuous system improve-
ment. Accordingly, critical values reporting success rate
should be continuously monitored and potential causes
for failure analyzed. If quality goals are not met, following
corrective actions can be implemented:
. staff education;
« communication with clinical staff should be improved
(pagers);
- a staff member responsible for critical values reporti-
ng should be designated;
+ electronic reminders or automated reporting systems
should be introduced.

As already previously mentioned, choice and number of
indicators monitored in a laboratory may vary. Indicator
should be closely monitored after a corrective action was
undertaken, in order to appraise the effect of the imple-
mented changes. Indicator can be monitored either for a
certain period of time or permanently, depending on its
nature and what it refers to. After some major process re-
design, a laboratory can even stop monitoring an indica-
tor and introduce another one if proven to be more rep-
resentative of the system performance.

Benchmarking

Analytical part of the diagnostic laboratory processes
is highly standardized and surely presents the negligib-
le source of the total volume of laboratory errors (20,21).
Majority of errors occur outside of the laboratory, in the
preanalytical phase (22,23) which comprises the patient
identification, sampling, sample handling and transport
to the laboratory. That extralaboratory segment has the
major potential for improvement. As previously pointed
out, clearly defined and easily comparable quality in-
dicators are needed in order to quantify defects and li-
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« olaksati medusobnu komunikaciju klinickog osoblja
dojavljivac¢ima (engl. pager);

- imenovati osobu koja je zaduzena za dojavljivanje;

« osmisliti programske tj. elektronske podsjetnike ili
upozorenja ili ¢ak automatske elektronske sustave do-
javljivanja.

Kao $to je vec prethodno u tekstu naglaseno, viemenom

se broj i vrsta indikatora koje neki laboratorij prati, moze

mijenjati. Nakon svake poduzete popravne radnje, valja

i dalje pratiti indikator, kako bi se sagledali koji su ucin-

ci poduzetih radnji. Ovisno o prirodi indikatora i o tome

na $to on upucuje, moZzemo ga pratiti samo neko odre-

deno vrijeme ili trajno. Nakon radikalnih promjena koje u

potpunosti mijenjanju ustroj i radne procese, moguce je i

ukinuti indikator koji je do tada bio koriSten i uvesti neki

drugi koji ¢e bolje pokazivati znacajke tog segmenta sus-
tava.

Transverzalna usporedba laboratorija

Analiticki dio procesa laboratorijske dijagnostike je vrlo
dobro standardiziran i predstavlja sasvim sigurno mjes-
to na kojem se dogada tek neznatan udio od ukupnog
broja pogresaka u laboratoriju (20,21). Najvise se pogre-
Saka dogada u predanalitickoj fazi (22,23). Taj dio procesa
obuhvaca identifikaciju i pripremu bolesnika, prikuplja-
nje uzoraka, rukovanje uzorcima te njihovu dostavu u la-
boratorij i uglavhom se dogada izvan direktnog nadzora
laboratorija. Taj je dio laboratorijske djelatnosti ujedno i
segment sustava s najveé¢im potencijalom za poboljsa-
nje. Kako je vec¢ prethodno istaknuto u tekstu, da bismo
mogli kvantificirati razmjere nedostataka u odredenim
segmentima u laboratoriju i pratiti napredak koji ostvaru-
jemo kao posljedicu uvodenja organizacijskih promjena
i drugih popravnih radnji, trebaju nam jasni, objektivni i
usporedivi indikatori. Indikatori ¢e nam omoguciti da sag-
ledamo vlastite trendove tijekom vremena i analiziramo
promjene. Nadalje, pomocu indikatora bismo mogli sag-
ledati svoju poziciju na nacionalnoj i medunarodnoj razi-
ni. Programi vanjske procjene kvalitete i drugi organizira-
ni nacini medulaboratorijske usporedbe odavno omogu-
¢uju procjenu analitickog dijela laboratorijske djelatnosti,
a unazad 10-20 godina u nekim su se zemljama pojavili
programi koji omogucuju i usporedbu predanalitickog i
dijela poslijeanalitickog procesa. Prvi takav organizirani
sustav medulaboratorijske usporedbe za predanaliticki
dio laboratorijske djelatnosti pokrenulo je Americko ud-
ruzenje patologa (engl. College of American Pathologists,
CAP), 1989. godine pod nazivom Q-probes i 1998. godi-
ne Q-tracks (24,25). Ti programi vanjske procjene kvalite-
te pokrivaju problematiku identifikacije bolesnika, kvali-
tete i prihvatljivosti uzorka, TAT, izvjestavanje o kriti¢nim
vrijednostima, ispravljane i opozvane nalaze, pogreske
zadavanje pretraga i neka druga pitanja. Nekoliko godi-
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mitations of system segments as well as to register and
continuously monitor improvements resulting from sy-
stem redesign and corrective actions. With the informa-
tion we read out of the quality indicators, we can analyze
our own trends, conceive changes over time and rank our
own position on the national and international level. Pro-
ficiency testing and interlaboratory comparison are we-
Il established for the external independent evaluation
of analytical phase of laboratory processes. For some 20
years ago, there have also been some preanalytical and
postanalytical external quality assurance programs. First
such programs for preanalytical external quality assuran-
ce were launched in 1989 (Q-probes) and 1998 (Q-tracks)
(24,25) by College of American Pathologists (CAP). Tho-
se programs refer to the issues of patient identification,
sample quality and appropriateness, TAT, critical values
reporting, corrected and withdrawn reports, test request
errors and some other. Several years later, Spanish Socie-
ty of Clinical Chemistry and Molecular Pathology has also
launched a similar external quality assurance program for
preanalytical phase of laboratory diagnostics (26). Exter-
nal quality assurance programs for postanalytical pha-
se have also been widely introduced and run in several
countries, such as ltaly (27,28), Australia (29,30) and Uni-
ted Kingdom (31).

Contemporary laboratory medicine envisions a labora-
tory with high quality standards, laboratory based on
knowledge, competences and skills; built on the philo-
sophy of continuous improvement. Laboratory accredi-
tation and implementation of the quality management
system is inevitable. Such concept implies the existence
of a reliable and independent external quality assurance
system for all phases of laboratory processes, using evi-
dence-based quality indicators. Eventually, every such
step forward is for the patient benefit and for the satis-
faction of all users of the laboratory services.
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na kasnije Spanjolsko je drustvo klini¢kih kemicara i mo-
lekularnih patologa (engl. Spanish Society of Clinical Che-
mistry and Molecular Pathology) takoder zapocelo s pro-
vodenjem vanjske procjene kvalitete za predanaliticki dio
laboratorijske djelatnosti (26). Postoje i programi vanjske
procjene kvalitete koji pokrivaju poslijeanaliti¢ki dio. Oni
se uglavnom odnose na procjenu kvalitete interpretacije
laboratorijskih nalaza i provode se u Italiji (27,28), Australi-
ji (29,30) i Velikoj Britaniji (31).

Suvremena laboratorijska medicina danasnjice definira
laboratorij s visokim standardima kvalitete kao laboratorij
temeljen na znanju, vjestinama i kompetenciji; laborato-
rij koji tezi trajnom poboljsanju. Akreditacija laboratorija
i uvodenje sustava upravljanja kvalitetom je neminovno-
st. Takav ustroj na globalnoj medunarodnoj razini zahtje-
va pouzdan sustav neovisne vanjske procjene svih faza
klju¢nih laboratorijskih procesa temeljen na jasno defini-
ranim indikatorima kvalitete, zasnovanim na dokazima. U
konacnici svaki dodatni korak u tom smjeru je na dobro-
bit bolesnika i zadovoljstvo svih ostalih korisnika usluga
laboratorija.
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