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International Federation
of Clinical Chemistry
and Laboratory Medicine

KliniCka hemija i laboratorijska medicina
su kompleksne discipline medusobno povezane
kroz tri dobro definisane faze
laboratorijskog procesa:

> preanalitiCku
» analiticku
» postanaliticku




Quality defined as...

...understanding, optimizing and controlling processes
to ensure customer needs are met

Define: Understanding custon eeds

..."'understanding and optimising of the
whole system of value exchange”
The real essence of quality lies in the efficacy of relationships

and value exchange. Relationship genera
mpleted: Understand, Improve and Assure

..."the totality of characteristics of an entity that bear on

its ability to satisfy stated and implied needs”

The meaning attributed to quality by ISO standards is at the same time an extension
r r f ner definition

..satisfying hidden needs
Quality as the ability to anticipate unexpressed needs and to generate innovative

...cost containment

...compliance to standards or
“conformance to requirements”
e lit < 1 \ f A uck rad

Na medunarodnom i
nacionalnom nivou pristupa se

i uvodenju sistema totalnog
kvaliteta.

Celokupan proces rada
od preanalitiCke do
postanalitiCke faze,

treba da bude:

' Definisan
M _Standardizovan
U Kontrolisan







Laboratorijsko-klinicka veza

Protok
informacija

Evaluacija i
interpretacija

Postanaliticka
| Analiticki rezultat | faza

T Protok
materijala

1

Analiziranje |

Pre-analiticka
faza

Tri faze klinicko-hemijskog ispitivanja




Care
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Results
Reporting

Post-Analytic /

Report

Results
Interpretation
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Review
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Analytic
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Care
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Selectiol
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Patient/
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Collection

Layla McCay, Claire Lemer, Albert W. Wu. Laboratory safety and the WHO World
Alliance for Patient Safety. Clinic Chimica Acta 404; (2009) 6-11.




Faza TTP

Tip greske

Pre-analiticka faza

i

i

EDTA

Cross

Match
Nef/
NaEDTA

Trace
Element

For coagulation determinations on plasma
specimens.

For enythracyte sedimentation rate (ESR)
feterminations

For serum determinations in chemistry

For serum determinations in chemistry -
with gel seperator

For plasma determinations in chemistry

For plasma determinations in chemistry

with gel separator

For whole blood hematology
determinations

Crassmatch tubes for blood transfusion
patients

For glucose determinations

For trace element, toxicology and nutrent
determinations

BD, P
Tel. No: 49714

REF: (NCCLS H3.A5 Vol 23.N032,8.102)
'0 B0x 52279, Dubai, United Arab Emirates.

torediaw




Analiticka faza l

= TaCnost, reproducibilnost
TAT
Unutrasnja kontrola
Spoljasnja kontrola

Greske u pripremi uzorka

NeposStovanje procedura

Z:amena uzoraka

Analizator/test/kalibracija (tehnicki problemi)
Greske unutrasnje i spoljasnje kontrole |
Uticaj interferenci




Tip greske

DOB

m 0170171950 M |~ [Yes [+

Post-analitiCka faza |
unutar laboratorije

Tests for Softpedia. Softpedia
TSH  WBC RBC  Giucose  HGB (Hemogiokin) PSA Screen

Dte 1 V76
] I Sy




Faza TTP Tip greske

25 -45.5%

Post-post -analiticka faza

van laboratorije

* Prijem rezultata
= Interpretacija lab. rezultata

= DonoSenje kliniCke odluke
(dalje upucivanje, plan leCenja)

> OdloZen prijem rezultata \
» Propustena/pogresna interpretacija

» Neodgovarajuca dalja klinicka odluka Yo
» Neodgovarajuca dalja konsultacija

“Pre-pre” and “post-post” analytical error: high-incidence patient safety
hazards involving the clinical laboratory. Clin Chem Lab Med, 2007;45(6):712-719.




KAKO MERITI KVALITET ?2??

< Struktura — dostupnost i organizacija resursa
¢ Proces — izdavanje rezultata ispitivanja/servis
¢ Ishod od znacaja za zdravlje pacijenta (healthcare outcome)

Avedis Donabedian (1966)




Najvazniji indikatori kvaliteta moraju biti dizajnirani tako da
stalno prate procese koji potencijalno dovodi pacijenta u rizik.
David Burnett

The most critical performance indicator for medical laboratories
is the delivery of accurate test results.
Ravine D, Suthers G. J Clin Pathol 2012

| Alatke sa kojima se kvantifikuje kvalitet svakog segmenta
zdravstvene sluzbe u poredenju sa odabranim Kriterijumima.
Objektivno merilo za procenu KritiCnih zdravstvenih segmenata.

kljucnih elemenata
sistema kojima laboratorija ispunjava oCekivanja korisnika.




Z.asto su nam potrebni indikatori
kvaliteta

Uskladivanje sa zahtevima ISO 15189,
nacionalnim standardima, Carter Report
preporukama (UK), IOM (USA).

Obezbedenje informacija/odgovornosti
korisnicima.

Kontinuirano unapredenje kvaliteta sa
ciljem povecanja bezbednosti pacijenata.




ISO 15189:;
ISO 15189: Sta su novine?

The new edition of ISO 15189 with
emphasis on patient safety

Dr Wim Huisman

EuroMedlab, May 23th 2013

EUROMEDLAB
MILANO 2013

19-23 MAY

4.14.7. The laboratory shall establish

to monitor and evaluate performance throughout
critical aspects of pre-examination, examination and

post-examination processes.




ISO 15189:2012

NOTE 1. Quality indicators to monitor non-examination
procedures, such as laboratory safety, and enviroment
completeness of equipment and personnel records and
effectiveness of the document control system may provide
valuable management insights.

NOTE 2. The laboratory should establish quality indicators
@ for systematically monitoring and evaluating the laboratory
contribution to patient care (see 4.12 Continual improvement).

The laboratory in consultation with the users, shall establish
turnaround times for each of its examination reflect clinical
needs.

The laboratory shall periodically evaluate whether or not it is
meeting established turnaround times.




QI moraju biti obavezujuci za sve
akreditovane laboratorije ISO 15189

When this program identifies opportunities for
improvement, laboratory management shall address
them regardless of where they occur. Laboratory
management shall ensure that the medical
laboratory participates in quality improvement
activities that deal with relevant areas and outcomes
of patient care.”
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Laboratory Errors and Patient Safety
WG-LEPS

L A title
] Definition: what exactly are we measuring?

. |d Goal: what performance do we expect?
0 Classification: what can be it used to evaluate?
1 Rationale: why we are measuring it?
J Methodology: how do we measure it and what
are the limitations of the measurement?
] Data presentation: how do we communicate the
information?




Pre-analytical phase

Intra-analytical phase

e
i,

Post-analytical phase

Support Processes

Employee competance

Laboratory information system




IFCC WG “Laboratory Errors and Patient Safety”
MODEL OF QUALITY INDICATORS

Order of Priority: 1 = Mandatory; 2 = Important; 3 = Suggested; 4 = Valuable

PROCESS INDICATORS - Priority 1

IPRIORITY QUALITY INDICATOR REPORTING SYSTEMS
I MISIDENTIFICATION ERRORS Samples suspected to be from wrong patients (WBT) o
a) Percentage of “Number of error / Total number of
requests”
\ b) Percentage of “Number ofie}ro' ampiesf Total number of
PRE- ANALYTICAL 1 samples”
/ ¢) Percentage of “Number of samples with fewer than 2
identifiers initially supplies/ Total number of samples™
d) Percentage of “Number of unlabelled samples/ Total number of
samples”
TEST TRANSCRIPTION ERRORS a) Percentage of “Number of outpatients requests with erroneous
data entry (tests name)/ Total number of outpatients requests”
b) Percentage of “Number of outpatients requests with erroneous
data entry (missed test)/ Total number of outpatients requests”
¢} Percentage of “Number of outpatients requests with erroncous
T m— i data entry (a(%dcd test)/ Totz?l nur.nber of outpatie.nts requests”
d) Percentage of “Number of inpatients requests with erroneous
data entry (test name)/ Total number of inpatients requests”
€) Percentage of “Number of inpatients requests with erroneous
data entry (missed test)/ Total number of inpatients requests™
f)  Percentage of “Number of inpatients requests with erroneous
data entry (addéd n'a'r‘n’é)/ Total number of inpatients requests”
INCORRECT SAMPLE TYPE a) Percentage of "Number of crroneous samples (i.e. whole blood
P ARARTEAL | instead of plasma)/ Total number of samplcs".
b) Percentage of “Number of samples collected in wrong
containers/ Total number of samples”
INCORRECT FILL LEVEL a) Percentage of “Number of samples with insufficient sample
volume/ Total number of samples”
PRE- ANALYTICAL 1 b) Percentage of “Number of samples with inappropriate

sample-anticoagulant volume ratio/ Total number of samples
with anticoagulant”

Consensus Quality Indicators (Rev. 0 del 11-11-2013)_MP
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PRE- ANALYTICAL

UNSUITABLE SAMPLES FOR
TRANSPORTATION PROBLEMS

d)

Percentage of “Number of samples not received/ Total number
of samples”™

Percentage of '"Number of samples damaged during
transportation/ Total number of samples"

Percentage of "Number of samples transported at inappropriate
temperature/Total number of samples"

Percentage of “"Number of samples with excessive
transportation time/ Total number of samples”

PRE- ANALYTICAL

UNSUITABLE SAMPLES STORED

Percentage of “Number of improperly stored samples / Total number
of samples”

PRE- ANALYTICAL

CONTAMINATED SAMPLES

Percentage of "Number of microbiological contaminated blood
culture/ Total number of microbiological blood culture

PRE- ANALYTICAL

SAMPLES HAEMOLYZED

a)

b)

Percentage of “Number of samples haemolyzed / Total number
of samples”

Percentage of “Number of rejected samples due to haemolysis /
Total number of samples™

Evaluate if it needs to’

split data collection on the

hasis of identification

method:

-haemolysis index

-visual inspection

-haemoglobin
concentration

PRE- ANALYTICAL

SAMPLES CLOTTED

Percentage of “Number of samples clotted/ Total number of samples

with an anticoagulant”

7N

INTRA- ANALYTICAL

N

TEST WITH INAPPROPRIATE ICQ
PERFORMANCES

Percentage of “Number of tests with CV% higher than selected
target, per year/ Total number of tests with CV% known for at least”

- Glucose

- Creatinine

- Potassium

- CRP

- Troponin

- TSH

- CEA

- PT(INR)

- Emoglobin (Hb)

INTRA- ANALYTICAL

TEST UNCOVERED BY AN EQA-PT
CONTROL )

INTRA- ANALYTICAL

Percentage of “Number of tests without EQA-PT control/Total
number of tests in the menu” i

UNACCEPTABLE PERFORMANCES IN
EQA-PT SCHEMES

Percentage of “Number of unacceptable performances in EQAS-PT
Schemes, per year/ Total number of performances in EQA Schemes,
per year”

Consensus Quality Indicators (Rev. 0 del 11-11-2013) MP
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.

/ \ DATA TRANSCRIPTION ERRORS a) Percentage of “Number of incorrect results for erroneous
manual transcription / Total number of results that need manual
POST- ANALYTICAL 1 transcription”
b) Percentage of “Number of incorrect results for information
\ / system problems-failures/ Total number of results”
TS INAPPROPRIATE TURNAROUND TIMES a) Percentage of “Number of reports delivered outside the

specified time/ Total number of reports™

b) Turn Around Time (minutes) of Potassium at 90" percentile
(STAT)”

¢) Tumn Around Time (minutes) of International Normalized Ratio
value at 90% percentile (STAT)”

d) Turn Around Time (minutes) of White Blood Cell Count at 90"
percentile (STAT)”

¢) Turn Around Time (minutes) of Troponin I or Troponin T at
90" percentile (STAT)”

POST- ANALYTICAL 1

INCORRECT LABORATORY REPORTS Percentage of "Number of uncorrected reports issued by the

POST- ANALYTICAL 1 3
laboratory / Total number of reports issued by the laboratory "

NOTIFICATION OF CRITICAL VALUES a) Percentage of “Number of critical values of inpatients notified
after a consensually agreed time (from result validation to
result communication to the clinician) / Total number of critical

values of inpatients to communicate”

b) Percentage of “Number of critical values of outpatients notified
after a consensually agreed time (from result validation to
result communication to the clinician) / Total number of critical
values of outpatients to communicate”

POST- ANALYTICAL 1

IQC = INTERNAL QUALITY CONTROL (ICQ); EQA = EXTERNAL QUALITY ASSESSMENT; PT = PROFICIENCY TESTING: CV = COEFFICIENT OF VARIATION

Consensus Quality Indicators (Rev. 0 del 11-11-2013) MP Page 3of 5




PROCESS INDICAFORSPrivyity 2

PRIORITY QUALITY INDICATOR REPORTING SYSTEMS
INAPPROPRIATE TEST REQUESTS Percentage of “Number of requests without clinical question
PRE- ANALYTICAL 2 : : »
* (outpatients) / Total number of requests (outpatients)
INAPPROPRIATE ~ TIME IN  SAMPLE | Percentage of "Number of samples collected at inappropriate time of
PRE- ANALYTICAL 2

COLLECTION

sample collection/ Total number of samples"

Comment [u7]: The
m}ght‘be a;signed to this QI

PROCESS INDICATORS - Priority 3
PRIORITY QUALITY INDICATOR REPORTING SYSTEMS
INTELLIGIBLE REQUEST a) Percentage of “Number of unintelligible outpatients requests/
T T— 3 Total number of outpatients re_ques_ts‘_‘ ‘ ‘
b) Percentage of “Number of unintelligible inpatients requests/ Tota)
number of inpatients requests”

UNACCEPTABLE PERFORMANCES IN Percentage of “Number of unacceptable performances in EQAS-PT

INTRA- ANALYTICAL 3 EQA-PT Schemes per year occurring to previously treated cause / Total

number of unacceptable performances™

PROCESS INDICATORS - Priority 4

PRIORITY

QUALITY INDICATOR

REPORTING SYSTEMS

PRE- ANALYTICAL 4

INAPPROPRIATE REQUESTS

a) Percentage of “Number of inappropriate requests, with respect
to clinical question (outpatients) / Number of requests reporting
clinical question (outpatients) *

b) Percentage of “Number of inappropriate requests, with respect
to clinical question (inpatients) / Number of requests reporting
clinical question (inpatients) .

POST- ANALYTICAL 4

JINTERPRETATIVE COMMENTS

Percentage of “Number of reports with interpretative comments,
provided in medical report, impacting positively on patient's
outcome/ Total number of reports with interpretative comments™

POST- ANALYTICAL 4

JRESULTS NOTIFICATION (TAT)

a) Time (from result validation to result communication to the
clinician) to communicate critical values of inpatients
(minutes)

b) Time (from result validation to result communication to the

Consensus Quality Indicators (Rev. 0 del 11-11-2013)_MP
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clinician) to communicate critical values of outpatient
(minutes)

OUTCOME MEASURE

PRIORITY QUALITY INDICATOR REPORTING SYSTEMS
SAMPLE RECOLLECTION a) Percentage of "Number of outpatients with recollected samples
for laboratory errors/ Total number of outpatients”
OUTCOME MEASURE 1

b) Percentage of "Number of inpatients with recollected samples
for laboratory errors/ Total number of inpatients”

INACCURATE RESULTS
OUTCOME MEASURE 1

Percentage of "Number of inaccurate results released/Total number
of results released”

SUPPORT PROCESSES INDICATORS

PRIORITY QUALITY INDICATOR

REPORTING SYSTEMS

EFFICIENCY OF LABORATORY
INFORMATION SYSTEM

SUPPORT PROCESS 3

Number of Laboratory Information System downtime episodes, per

year

EMPLOYEE COMPETENCE
SUPPORT PROCESS 2

a)
b)

Number of training events organized for all staff, per year
Percentage “Number of credits obtained by employee, per
year/ Total number of credits to be obtained, per year”

CLIENT RELATIONSHIPS

SUPPORT PROCESS 1

a)

b)

Percentage of “Sum of point given in the enquiry to the
question of global satisfaction/Total number of enguiries
answered”

Client satisfaction: patient

Percentage of “Sum of point given in the enquiry to the
question of global satisfaction/ Total number of enquiries
answered”

Consensus Quality Indicators (Rev. 0 del 11-11-2013)_MP
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It might be useful to assign







Mumber of data on Mean calculated on
which the value of the Sigma values of
Group Sigma is all laboratories

calculated

Mean calculated on the Sigma
values of laboratories that are
part of the same Group
{ltalian, Spanish, etc)

Statistical data (number of results,
mean, median, mode) calculated on
laboratory results showed in this

Number of data on
which the value of
Owverall Sigma is
calculated

QUALITY INDICATORS |

PRE-QI1-18 Percentag \n:f: Humber of samples collected in innp;ﬁlmpriate container/Total nqlmher of samples
% |

"\. ]

|

H\:‘ Statistbzal Data of Laboratory Resalis |
|

|

|

Data ean Median M ile Sigma
e} II'I. Mean

ﬁ"all 526

Hannbeed 1% %)

0.0 0.04

Lakeoratony Data

Lalroratory Confidence limerval 1 Confidbence liMerval
GraLip Sig i

Walue (%) Slgma

Confidence nterval
Orverall Sigma

i LLERS

Jarary #H01# 1] 4748
Fehruary 2012 n.o1 §.22 502 4493
March 2012 0.006 5.35 F.16 4.9
AR 2012 n.o1 522 502 4.98
May 2012 L.00e 5.8 510 4497

449

Juna 2012 001 5.21 .01
' b e

[ .
Y Y\
IFGC Working Group "Labor Errcra and P nt Safedy™ Farticipants Report: Years 2012
i .
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Time period of Laboratory Laboratory Confidence
data collection result Sigma value Interval of Sigma Intewsa_l of Group
igma

Confidence
Interval of Owerall
Sig




QUALITY INDICATORS

FRE-QI-18 Percentage of. Mumber of samples collested in inappropriate containerTotal number of samples
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Data collection time
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PREDLOG POKAZATELJA KVALITETA MEDICINSKIH
LABORATORIJA

ZA DOPUNU PRAVILNIKA O POKAZATELJIMA KVALITETA
ZDRAVSTVENE ZASTITE
(objavljenog u ,.Sluzbenom glasniku RS, br. 49/2010 od 21. 07. 2010. godine)

1. Odnos broja licenciranih biohemiCara, drugih specijalista i zdravstvenih
saradnika/licenciranih laboratorijskih tehni¢ara i broja uradenih analiza.
lzratunava se kao ukupan broj uradenih analiza u prethodnoj godini
podeljen sa brojem licenciranih biohemicara, drugih specijalista i

zdravstvenih saradnika/licenciranih laboratorijskih tehnicara.

N

Procenat uputa za laboratorijska ispitivanja koji sadrZe identifikacione
podatke pacijenta (pozitivna identifikacija): ime i prezime pacijenta i
jedinstven mati¢ni broj gradana (ili drugi broj koji u sebi sadrzi datum
rodenja pacijenta). lzratunava se kao broj uputa sa navedenim
identifikacionim podacima pacijenta podeljen sa ukupnim brojem

primljenih uputa u prethodnoj godini i pomnoZen sa 100.

W

Procenat uputa za laboratorijska ispitivanja koji sadrze identifikacione
podatke ordinirajueg lekara: ime i prezime, faksimil, potpis,
sluzba/odeljenje/zdravstvena ustanova. Izradunava se kao broj uputa sa
identifikacionim podacima lekara podeljen sa ukupnim brojem primljenih
uputa u prethodnoj godini i pomnozen sa 100.

4. Procenat uputa za laboratorijska ispitivanja koji sadrze uputnu/suspektnu
dijagnozu (Sifru dijagnoze). lzratunava se kao broj uputa sa
uputnom/suspektnom dijagnozom podeljen sa ukupnim brojem primljenih

uputa u prethodnoj godini i pomnoZen sa 100.

W

Procenat neprihvatljivih uzoraka bioloskog materijala uzorkovanih u
laboratoriji ili primljenih u laboratoriju. Neprihvatljivi uzorci su: uzorci
uzorkovani u pogresan vakutajner/posudu za uzorkovanje, uzorci koji

nemaju potreban volumen za laboratorijska ispitivanja, uzorci sa
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neadekvatnim  odnosom  krv-antikoagulans,  koagulisani  uzorci,
hemolizirani uzorci, uzorci nepravilno transportovani ili oSteceni u
transportu, pogre$no ¢uvani uzorci, uzorci sa netatnim ili izostalim
identifikacionim podacima, uzorci sa nepravilno obelezenim nalepnicama.
Izradunava se kao broj neprihvatljivih uzoraka uzorkovanih u laboratoriji
ili primljenih u laboratoriju podeljen sa ukupnim brojem uzorkovanih i
primljenih uzoraka i pomnozZen sa 100.

Postojanje izveStaja o sprovodenju unutradnje kontrole kvaliteta rada.
Utesée u programu spoljadnje kontrole kvaliteta rada (nacionalne ili
medunarodne). Izradunava se kao broj neprihvatljivih rezultata podeljen sa
ukupnim brojem rezultata iz programa spoljasnje kontrole u prethodnoj
godini i pomnozen sa 100.

Postojanje  evidencije o pracenju vremena izdavanja rezultata
laboratorijskih ispitivanja u odnosu na vreme uzorkovanja/prijema
bioloskog materijala kod redovnih i hitnih pacijenata.

Stopa incidencije neZeljenih dogadaja prilikom venepunkcije. Izratunava
se kao broj uboda iglom prilikom venepunkcije podeljen sa ukupnim

brojem venepunkeija u prethodnoj godini i pomnoZzen sa 1000.

. Stopa incidencije drugih neZeljenih dogadaja (posekotine staklom,

kontaminacije bioloskim materijalom i druge povrede na radu). Izratunava
se kao broj drugih neZeljenih dogadaja podeljen sa ukupnim brojem

zaposlenih u prethodnoj godini i pomnoZzen sa 1000.

. Procenat izveStaja laboratorijskih ispitivanja koji sadrZe interpretativne

komentare. u odnosu na ukupan broj izvestaja laboratorijskih ispitivanja.
Izracunava se kao broj izveStaja laboratorijskih ispitivanja koji sadrze
interpretativne komentare podeljen sa ukupnim brojem izvestaja

laboratorijskih ispitivanja u prethodnoj godini i pomnozen sa 100.

. Postojanje evidencije o izveStavanju lekara/odeljenja o  kritiénim

vrednostima ispitivanih parametara.

Postojanje odgovarajuce laboratorijske dokumentacije.
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Pod laboratorijskom dokumentacijom podrazumevaju se: obim ispitivanja,
zahtevi za laboratorijska ispitivanja, uputstva za pripremu pacijenata za
laboratorijska ispitivanja, pisane informacije korisnicima laboratorijskih
usluga (pacijentima i ostalom zdravstvenom osoblju), protokoli primljenih
pacijenata i uzoraka, radni kartoni/liste, metode laboratorijskih ispitivanja,
procedure i uputstva za rad, tehni¢ka dokumentacija (nabavka i odrzavanje
postoje¢e opreme), izveStaji o sprovodenju kalibracija, izvestaji o
sprovodenju unutradnje i spolja$nje kontrole rada, dokumentacija o
odrzavanju fizi¢kih uslova radne sredine, dokumentacija o nezeljenim
dogadajima i merama zastite na radu, dokumentacija o laboratorijskom
informacionom sistemu (ako je u primeni), protokoli/papirna baza
podataka sa laboratorijskog informacionog sistema o izdatim rezultatima

laboratorijskih  ispitivanja, evidencija o sprovodenju ispitivanja

zadovoljstva korisnika sa prigovorima korisnika, dokumentacija o
ljudskom resursu, plan sa rasporedom prostorija i laboratorijske opreme,
planovi rada, planovi nabavke opreme i potrosnog materijala i ostalo u

zavisnosti od vrste medicinske laboratorije i na¢ina organizacije rada.

. Postojanje planova struénog usavrSavanja zdravstvenih radnika i

zdravstvenih saradnika.

07.2012, g. Prim dr sci Zorica Sumarac

Predsednik Komiteta za standardizaciju DMBS

Prim dr Velibor Cani¢

Direktor Komore biohemicara Srbije
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