Klinitki znataj
preanalitike u laboratorijskoj
dijagnostici

Zorica Sumarac



Prescrite regimens for the good of my patients according to
my ability and my judgment and never do harm to anyone.”
Hippocratic Oath, 4 th Century B.C

Primum non nocere ( firstdo not harm’)

Greek physician treating a patient,
ca. 480-470 BC (Louvre Museum, Paris, France)
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70%-80% svih medicinskih dijagnoza
postavlja se na osnovu laboratorijskih rezultata

Maurice O’Kane. The reporting, classification and grading of quality failure in
the medical laboratory. Clinica Chimica Acta 404 (2009) 28-31.
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Preanalytical variability: the dark side of the moon in

Preanalytical quality control program - an overview
laboratory testing

of results (2001-2005 summary)

Preanalytical conditions that affect coagulation testing,
including hormonal status and therapy

Indikatori kvalitete Preanalytical Variables in the Coagulation|
ILaboratory

Governance of preanalytical variability: Travelling the right path to the bright side of
the moon?

Preanalytical Issues in Hematology

Causes, consequences, detection, and prevention of

Risk management in the preanalytical phase of laboratory identification errors in laboratory diagnostics
testing

Preanalytical errors in primary healthcare: a questionnaire
study of information search procedures, test request

The beginning of the second decade of the era of patient safety: Implications and management and test tube labelling

roles for the clinical laboratory and laboratory professionals

Lee H. Hilborne *»<* [ra M. Lubin®. Maren T. Scheuner ® The IFCC Working Group on laboratory errors and patient safety

rio Plebani **

Analytical interferences and analytica P re an a I yt I C diagnostics. It’s time to think outside the box

Oswald Sonntag *

- - ~
National survey on the pre-analytical \ 370 OOO rad Ova ka izvananaliticke faze laboratorijske dijagnostike
a representative cohort of ltalian Iabm___.—'—'_ummmmvjno istrazivanje

Development and implementation of an automatic system

for verification, validation and delivery of laboratory Pre-analytical workstations: A tool for reducing laboratory errors
test results

The Preanalytic Phase

Recommendations for detection and management of | —Animportant Component of Laboratory Medicine

unsuitable samples in clinical laboratories

Pre-analytical variation of some haematological quantities

Quality indicators and specifications for the extra-analytical Towards quall_t\,t specifications in extra-analytical phases of
phases in clinical laboratory management laboratory activity

“Pre-pre” and “post-post” analytical error: high-incidence
patient safety hazards involving the clinical laboratory
Review

Towards quality specifications in extra-analytical phases of
laboratory activity

- - - The Haemolytit.::, Icteric and Lipemic Sample
Preanalytical venous blood sampling practices demand Recommendations Regarding their Recognition and

) Prevention of Clinically Relevant Interferences
improvement — A survey of test-request management, test-tube

Recommendations of the Working Group on Preanalytical Variables of the German

]abe]]]ng alld ]Ilfor‘[]‘la‘t]on gearch I’]I"OCﬂduI‘E:'% e Society for Clinical Chemistry and the German Society for Laboratory Medicine

Quality Assurance in the Preanalytical Phase
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Ann Clin Biochem 2010;47:

Plebani M. The detection and prevention of errors in laboratory medicine.

101-10.

“pre-pre-analytical phase”- including test requesting, patient and sample identification,

blood collection and sample handling and transportation”.

[Post-Analytic /

Action

Care Results
Provider Interpretation

Pre-analytic phase

Results
Reporting
Report
R 1 -
e Total Testing
Process
nalysis
Specimen
Preparation
Specimen
Processing
~— Transportation
Laboratory

Patient, Family, Communi

Clinical !
Question Pr vider

Pre-pre-analytic phase

Selection

\

Test
Ordering

J

Patient/
Specimen
Identification

Specimen
Collection




|

» Pre-analytical = factors affecting patient testing
from the time of the physician ordering the test to
the test performance.

{ > Garbage in, garbage out — quality testing starts
at the very beginning.

Quality Management Tools
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PRE-PREANALITICKA FAZA

* klini¢ka odluka lekara o izboru edgovarajucih
analiza (izgled uputa)

e komunikacija sa pacijentima

* Informisanost | priprema pacijenata za ispitivanja

* unosenje podataka u LIS/protokol

* identifikaciju pacijenata | uzoraka

e uzorkovanje bioloSkog materijala

* transport, cuvanje uzoraka, stabilnost
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PREANALITICKA FAZA

 rukovanje uzorcima (centrifugiranje)
» alikvotiranje, sortiranje

 upravljanje interferencijama
 upravljanje neprihvatljivim uzorcima

1 pracenje kvaliteta rada
1 dokumentacija

1 pracenje incidenata,
1 zadovoljstva korisnika




LABORATORIJSKE GRESKE I BEZBEDNOST PACIJENTA

Rework | gh accidents

Analytical errors

Rush orders Poor staff Expediting and
for suppliers scheduling reprioritizing

/l Unplanned Internal waits Damaged
equipment and delays supplies
downtime Excess Shortage

Employee Expired n;s of supplies
turnover reagents  °UP Exlen
?re-ana{ytxca[ enors Too many  Wrong source verification
inspection for specimen Shortage
points of staff
Canceled Development cost
tests of failed test

Handling Billing
complaints arrors

Exploring the iceberg of errors in laboratory medicine
M. Plebani / Qinica Chimica Acta 404 (2009) 16-23
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Errors in laboratory medicine (review)

Hotgartner 1994
Lapworth | Goldschmidt | Nutting Plebani Stahl 1998 Molecular Molecular

004 1995 1996 1997 enetic genetic
Sector of the Clinical | Whole lab | Primary | Stat lab Whole Lab site | Questionnair
laboratory Chemistr care SUVEY &
-/ - (2 labs)
Data collection 1 year 6 years 6 3 months 3 years 10 years 1 year
period months
Numbers of tests ~907000 ND ND 40490 676364 4234 88394
Numbers of ~249000 ND 160.714 ND ND ND ND
patients
N® of errors 120 133 180 189 4135 16 203
Frequency (%) 0.05% of 0,11% of | 0.47% of 0.61% of 0.38%of 0.33% of test
patients patients test results test results test results results
-pre-analvocal 31.6% A% S56% 68.2%% T80T 4% 60%%
pliase
6 . £

-none 4305 T4% 63 4%

-mild 23% 13% 19.6% 25% 20%

-moderate 26% 13% 6.4% 50% 10.2%
-severse 8% 25% 6.4%
-Very severe none

Bonini PA et al;. Ervors in Laboratory Medicine; Clin Chem; 2002;48:691-8




0 r—
I Nestandardizovane procedure, bez unutrasnje i spoljasnje kontrole!

Povecan fokus na bezbednost pacijenta, favorizuje potrebu
standardizacije i kontrolisanja preanalitiCke faze laboratorijskog rada.

SRPSKI SRPS ISO 15189

STANDARD S e |SO 15189

obavezuje ali ne preporucuje metod.

Medicinske laboratorije — Posebni zahtevi za

kvalitet i kompetentnost P Ot re b a. Z a- :

mmmm————— medunarodnom standardizacijom>
> definisanjenT mdi valiteta

» metodama za prikupljanje podataka
» prikazivanja i analize
»omogucéavanja medjulaboratorijskog poredjenja
» definisanja “state of the art”
» promovisanja transverzalnog poredjenja lab (benchmarking)
» uvodjenja spoljasnje kontrole rada (EQA)
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H21-A4
Vol. 23 No. 35
HI-AS Replaces H21-A3
Vol. 23 No.33 Vol. 18 No. 20
Voie No.13 Collection, Transport, and Processing of
Tubes and Additives for Venous Blood Blood Sp-ecunens for Testing Plasrpa-Based
Specimen Collection; Approved Standard Coagulathg Assays; Approved Guideline—
—Fifth Edition Fourth Edition
Volume 24 Number 38
Procedures for the Handling and Processing of Blood Specimens: Vol23 No.32
Approved Guideline—Third Edition “’Sl:f';‘s_“iifi
o i Procedures for the Collection of Diagnostic
Roger R. Calam, Ph.D., DABCC ISBX 1’?6238'335'0 Blood Specimens by Venipuncture;
J. David Bessman. M.D. ISSN 0273-3099 Approved Standard—Fifth Edition

Dennis J. Emst, M.T.(ASCP)
Susan S. Smith

Diane I. Szamosi, M. A, M.T.(ASCP), SH CLINICAL AND
David J. Warunek, PaD.. MBA. / LABORATORY
Joan D. Wiseman, M.T.(ASCP), CT STANDARDS
INSTITUTE
1S document CONntains I¢ < cLuontao dlit aUUILIVES, o L TF L4
including technical descriptions of ethylenediaminetetraacetic acid (EDTA), sodium
citrate, and heparin compounds used in blood collection devices.
A standard for national application developed through the NCCLS consensus process.
WORLD HEALTH ORGANIZATION
USE OF ANTICOAGULANTS IN DIAGNOSTIC
LABORATORY INVESTIGATIONS
Stability of blood, plasma and serum samples
1 1 The WH "Use of Anticoagulants i Di Laboratory I joas"
WWW. Wh O . I nt/ I I b rarV/ W H O &H;D?]?S;gl R:'?lfn(ei\':d a sm:ising-moumce andex'pens zround the world provided
. many additional observations. This information kas been included in the 2nd revision of the document.
Thedo ides s of observations on the effects of ant
www.clsi.org/ ot . b s s b
Ryperlip on procedures has been added.



http://www.who.int/library/forWHO
http://www.who.int/library/forWHO
http://www.clsi.org/
http://www.clsi.org/
http://www.clsi.org/
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European Federation
of Clinical Chemistry and Laboratory Medicine

WG: Preanalytical Phase

Members

WG-Preanalytical Phase
Terms of reference

L To promote the importance of the of the preanalytical
phase of laboratory medicine.

1 To design questionnaires and conduct surveys to assess
the current practices related to some pre-analytical variables.

[ To define the best practices and provide recommendations
for some critical activities in the preanalytical phase.

O Organize symposia, workshops, webinars or training
courses on preanalytical phase issues.
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Submitted 8.17.11 | Revsion Aecabed 7.20.11 | Accepied 7.25.1

A Review of Medical Errors in Laboratory

Diagnostics and Where We Are Today

Julie A Hammerling, MSH, MS, MLS{ASCP)™
{Division af Health Sciences, Florids Culf Coast University, Fort Myers, FL)
DON: 0. 1208/ LMEERGWWLR 1 HEALY

Giuseppe Lippi**, Giuseppe Banfi, Stephen Church?® Michael Cornes?, Gabriella De Carli,
Kjell Grankvist?, Gunn B. Kristensen?, Mercedes Ibarz?, Mauro Panteghini, Mario Plebani,
Mads Nybo?, Stuart Smellie, Martina Zaninotto and Ana-Maria Simundic? on behalf of the
European Federation for Clinical Chemistry and Laboratory Medicine Working Group for
Preanalytical Phase

Preanalytical quality improvement. In pursuit

of harmony, on behalf of European Federation for
Clinical Chemistry and Laboratory Medicine (EFLM)
Working group for Preanalytical Phase (WG-PRE)

Clim Chem Lab Med 2015; S3(3F): I57—3I70




I 1 VENEPUNKCIJA

e KO OBAVLJA VENEPUNKCIJU ???

e EDUKACIJA

EFLM WG-PRE
| projekat

DE GRUYTER

D0110.1515/cclm-2013-0283 == Clin Chem Lab Med 2013; 51(8): 1585-1593

Ana-Maria Simundic*, Michael Cornes, Kjell Grankvist, Giuseppe Lippi, Mads Nybo,
Svjetlana Kovalevskaya, Ludek Sprongl, Zorica Sumarac and Stephen Church

Survey of national guidelines, education and
training on phlebotomy in 28 European countries:

(WG-PA)

an original report by the European Federation
of Clinical Chemistry and Laboratory Medicine
(EFLM) working group for the preanalytical phase




= April-Avgust 2012

= 28/39 (72%) zemalja Clanica
EFLM ucestvovalo

= Upinik-20 pitanja

Cilj?| e

v Kako se uzorkovanje krvi sprovodi u zemljama EFLM?
v Ko obavlja uzorkovanje krvi ?
v Nivo obrazovanja i edukacije osoba koje uzorkuju krv?

v Da li postoje nacionalne smernice za uzorkovanje krvi i kakva
je njihova uskladenost?
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Does your country have National
guidelines for routine phlebotomy?

e 7/28 zemalja (25%) ima
nacionalne smernice:

Irska, UK, Spanija, Slovenija,
Svedska, Italija i Hrvatska
o 249% koristi CLSI H3-A6

e 75% vrlo zainteresovano za
EFLM smernice

Review

Croatlan Soclety of Madical Blochemistry and Laboratory Medlicine: national
recommendations for venous blood sampling

Hor Mikolac®'2 Vesna Supak-Smakiiil] Ana-Maniz Simundicl?, bvame Calaph?

IWoroattan Society of Medical Bochemistry and Laboratony Maedidne, Committes for tha Scientiic Frofkasional Dovelopmant, Working
‘G for Pra-arabytics, Zagreb, Coatia

nivarsity Dapartmant of Chamistry, Medlcal Schooi Uinivarsing Hospitai Sestrs Milosrdnica, Zagest, Crats
“inicad Instituts of Labostnny Disgnostics, Rk Tkl Hosphal Centor, Rjia, Croatia

*CorRaponding sl RorankoEcsgmalloom

01-2014/v.1

Hrvatsko drustvo za medicinsku biokemiju
i laboratorijsku medicinu: Nacionalne
preporuke za uzorkovanje venske krvi

Nora Nikolac, Vesna Supak Smol¢i¢,
Ana-Maria Simundi¢, Ivana Celap

Zagreb, oZujak 2014.
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Average % of staff performing phlebotomy
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DE GRUYTER DOI10.1515/cclm-2013-0283 === Clin Chem Lab Med 2013; 51(8): 1585-1593

Ana-Maria Simundic*, Michael Cornes, Kjell Grankvist, Giuseppe Lippi, Mads Nybo,
Svjetlana Kovalevskaya, Ludek Sprongl, Zorica Sumarac and Stephen Church

Survey of national guidelines, education and
training on phlebotomy in 28 European countries:

an original report by the European Federation

of Clinical Chemistry and Laboratory Medicine
(EFLM) working group for the preanalytical phase
(WG-PA)

* Veliki stepen heterogenosti

« Veliki broj zemalja nema
nacionalne smernice

« Uzorkovanje krvi obavlja
medicinski I nemedicinski kadar

Conclusions and recommendations

Based on the results of this survey we conclude the fol-
lowing: 1) There is a need to assess the quality of current
practices, compliance to the CLSI H3-A6 guidelines and to
identify some most critical steps which occur during phle-
botomy, in different healthcare settings, across Europe;
2) Existing CLS] H3-A6 phlebotomy guidelines should be
adapted and used locally in all European countries which
do not have thelr own guidelines; J) Nagonal EFLM socie-
ties need to be engaged in basic training program develop-
ment and continuous education of healthcare phlebotomy
staff (implementing the certification of competence).

* Razliciti nivo obrazovanja, obuke
* Nedovoljno edukacije

« Potreba za standardizacijom i harmonizacijom




EFLM WG-PRE
Il projekat

DE GRUYTER Clin Chem Lab Med 2014; aop

Ana-Maria Simundic*, Stephen Church, Michael P. Cornes, Kjell Grankvist, Giuseppe Lippi,

Mads Nybo, Nora Nikolac, Edmee van Dongen-Lases, Pinar Eker, Svjetlana Kovalevskaya,
Gunn B.B. Kristensen, Ludek Sprongl and Zorica Sumarac

Compliance of blood sampling procedures with
the CLSI H3-A6 guidelines: An observational study
by the European Federation of Clinical Chemistry
and Laboratory Medicine (EFLM) working group for
the preanalytical phase (WG-PRE)

Ciljevi

= [spitivanje nivoa uskladenosti procedura uzorkovanja krvi sa CLSI H3-A6
= [Identifikacija najkriti¢nijih postupaka koji zahtevaju hitnu izmenu 1 unapredenje




Question 1

Did the collector assemble all necessary supplies prior to collection? Yes |}( |No | Yes |)( |No | Yes |X |No |
Question 2

Does the collector have an identified request form? Yes [X INo | Yes [X INo | Yes |X INo |
Question 3

Did the collector check the expiry dates of devices in use? Yes | INo [X Yes | INo [X Yes | INo [X
Question 4

Did the collector identify the patient according to CLSI or local guidelines Yes |)( |No | Yes |){ |No | Yes |){ |No |
Question 5

Did the collector appropriately sanitize hands? Yes | INo [X Yes | INo [X Yes | INo [X
Question 6

Has the collector verified that the patient is properly prepared for phlebotomy? |Yes | INo [X Yes | INo [X Yes | INo [X
Question 7

Was the chair used for venipunture specific to the task? Yes |)( |No| N/A | Yes |){ |No| N/A | Yes |){ |No| N/A |
Question 8

If lying. did the collector ensure the arm was appropriately positioned? Yes | INo | Yes | INo | Yes | INo |
Question 9

Did the collector place the tournigquet 4 finger widths (10cm) above the

venipuncture site? Yes [X No Yes |X No Yes |X No
Question 10

Did the collector select a suitable venipuncture site according to standard pract|Yes [X INo | Yes [X INo | Yes |X INo |
Question 11

Did the collector put on a new, fresh clean pair of gloves? Yes | |No |){ Yes | |No |){ Yes | |No |)(
Question 12

Did the collector clean the venipuncture site? Yes [X INo | Yes [X INo | Yes |X INo |
Question 13

Did the collector leave the venipuncture site to dry (30secs)? Yes [X INo | Yes [X INo | Yes |X INo |
Question 14

Did the collector leave the venipuncture site untouched post cleaning? Yes | |No |){ Yes | |No |){ Yes |){ |No |
Question 15

Did the collector ensure a fist was released when blood flow commenced? Yes | INo [X Yes |X INo | Yes [X INo |
Question 16

Did the collector release the tourniquet when blood flow commenced? Yes |){ |No | Yes |){ |No | Yes |)( |No |
Question 17

Was the collector using a closed system for venipuncture? Yes |X INo | Yes |X INo | Yes [X INo |
Question 18

Did the collector follow the correct order of draw according to the guidelines? [Yes |X INo | Yes |X INo | Yes [X INo |
Question 19

Were any of the sample tubes clearly under or over filled? Yes | INo [X Yes | INo [X Yes | [No [X
Question 20

Were all sample tubes immediately and appropriately mixed according to

manufacturers specifications? Yes X No Yes |X No Yes |X No

Onastinn 21




Table 4 Risk occurrence chart for various phlebotomy steps.

Occurrence Severity of harm
probability

None Limited Moderate Severe Life
threatening

S1 S2 S3 S4 S5
Frequent
06
Probable Q7,0Q11,
05 Q24
Occasional Q5,0Q13, Q6,Q14,0Q15,
04 Q28, Q29 Q1le, Q19,
Q20, Q23
Remote Q12 Q2
03
Improbable
02

Rare
01

Q3: Did the collector check
the expiry dates of devices in
use’?

Procedure identifikacije
| obelezavanja!!

Q25: When were the sample
tubes labeled?

Q26: Were the tubes labeled
in the presence of the
patient?

Q4: Did the collector identify
the patient according to CLSI
or local guidelines
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Zakljucci:

*N1vo uskladenosti procedure uzorkovanja venske

krvi sa CLSI H3-A6 u 12 zemalja EFLM je veoma
nizak.

"Postupci koj1 zahtevaju hitno unapredenje su:
1dentifikacija pacijenata 1 obelezavanje uzoraka
(tube labelling) tokom procedure uzorkovanja krvi.

*Neophodna revizija CLSI H3-A6
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EFLM WG-PRE
11 projekat

The role of EFLM in standardization and
harmonization of the preanalytical phase
In Europe

PorE:tJ 5

3 EFLM BD Preanalytical q%agf#sin g?vh%r;:ggi‘y Maril\zo 21
European Conference on Preanalytical Phase = s3@3 .

COMMITTEES VENUE INFO PROGRAMME REGISTRATION ABSTRACT PAST CONFERENCE CONTACT

Cornes M, Simundic AM et al. The role of EFLM in standardization and harmonization
of the preanalytical phase in Europe. Manuscript under preparation.
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| EFLM WG-PRE |
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TranspoN ans storage

Patient Prepgrat
Sampli

Management of unsuitable specimens _
Quality Indicators -\s

Patient Identification [ s

Paediatric and neonatal sampling F

N
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2|

Kljucni pre-analiti¢ki postupci koji

zahtevaju hitnu harmonizaciju ‘Nacionalna drustva
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Buduci projekti
EFLM WG-PRE u
oblasti pre-analitike faze




1. UZORKOVANJE KRVI

EUROMEDLAB

PARIS 2015

2125 JUNE

S EFLM WG-PRE

(] Zapoceta izrada (konsenzus) smernica za proceduru
venepunkcije

Rezultati rada: AM Simundic et al. Compilance of blood sampling
procedures with the CLSI H3-A6 guidelines. CCLM 2014.

d

d CLSI H3-A6, WHO, preporuke nacionalnih drustava

1 Re-evaluacija postupaka zasnovana na dokazima

1 Opservacione studije

1 Ukljucivanje industrije-proizvodaca sistema za venepunkciju

1 Ukljudivanje udruZenja sestara i laboratorijskih tehnicara iz
zemalja EFLM

1 Sastanak EFLM WG-PRE-Zagreb, novembar 2015
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2. ldentifikacija pacijenata

v'CLSI H3-A6: ime i prezime, adresa, ID i/ili datum rodjenja (svesni)
v'Politika ustanove: odstupanja, pacijenti bez svesti, hitni pacijenti

v'Razli¢ita zakonska regulativa u zemljama Evrope (uskladivanje)

v'Rezultati EFLM WG-PRE Il projekta
(Compilance of blood sampling procedures with the CLSI H3-A6):
kritiCni postupci: identifikacija pacijenatai obelezavanja

v EFLM WG-PRE: konsenzus smernice-procedura venepunkcije
(patient identification, specimen labeling)

v Neophodna harmonizacija
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PV Joint Commission V‘{' Q\" World Health

P77 The Joint Commission S5 ()Y Heal
International WY Organization

WHO Collaborating Centre for Patient Safety Solutions Aide Memoire

Patient Safety Solutions
| volume 1, solution 2 | May 2007

EFLM WG-PRE

Opinion Paper: Edmeée C. van Dongen-Lases, Michael P.
Cornes, Kjell Grankvist, Mercedes Ibarz, Gunn B.B.
Kristensen, Giuseppe Lippi, Mads Nybo and Ana-Maria
Simundic. Patient identification and tube labelling — a
call for harmonisation by the European Federation for
Clinical Chemistry and Laboratory Medicine (EFLM)
working group for the preanalytical phase (WG-PRE).
Clin Chem Lab Med.




3. Priprema pacijenata

Clinica Chimica Acta 432 (2014) 33-37

Contents lists available at ScienceDirect = (&
CLINICA
C ICA

Clinica Chimica Acta

journal homepage: www.elsevier.com/locate/clinchim

Standardization of collection requirements for fasting samples @Cmsmrk
For the Working Group on Preanalytical Phase (WG-PA) of the
European Federation of Clinical Chemistry and Laboratory Medicine (EFLM)

AM. Simundic *®*, M. Cornes <, K. Grankvist >, G. Lippi ¢, M. Nybo ®*

Clinical

Chemistry

Table 1. Evaluation of articles published In relevant journals In 2002.

Welldefined Insufficient No
Articles with a group fasting, definition, definition,
Journal of fasting patients,” n n (%) n (%) n (%)
Clinical Chemistry 20 1(5) 5 (25) 14 (70)
Clinical Chemistry and 24 0(0) 6 (25) 18 (75)
Laboratory Medicine
Scandinavian Journal of 18 3(17) 4(22) 11 (61)
Clinical and Laboratory
Investigation
Diabetes 94 7() 36 (38) 51 (54)

?If the term “fasting patient” was used in the Materials and Methods, Results, or Discussion, the
publication was considered as using fasting patients.




Hrvatsko drustve za medicinsku biokemiju
2015

Patient apge [years):

O z25 O z26-45 O 26 - 65 O z65
Gender:
O male O female

1} Are you taking regularly any of the following products? if yes, please stte for how long?

Products £7days | B-30days | =30days | No

Acetylsalicylic acid (Aspirin] (not ordered by physician]

Aloe vers [Slos Barbadensis Miller)

Cranberry (tea, capsules)

Red yeast nice

Sinkgo Biloba

Minerals (Ca, Mg. Zn, 5e, Fe, etc]

Original papers

Are patients well informed about the fasting requirements for laboratory blood
testing?

Sanja Kackov', Ana-Maria SimundicZ, Ani Gatti-Drnic?

"Medical biochemistry laboratory, Policlinic Bonifarm, Zagreb, Croatia
2University Department of Chemistry, Medical School University Hospital Sestre Milosrdnice, Zagreb, Croatia
3Medical biochemistry laboratory, Public Health Centre Zagreb-Centar, Zagreb, Croatia

Biochemia Medica 2013;23(3):326-31

Momi juice

HE R EEEE

Dmega-3 fatty acds

Propalis

ey
@

. Carmway oil [Carum cari)

11 Silymisrin (Silybum marianum]

12 vitamins (&, B, C, D, E, &t |

13. Sresn coffes bean ectract

14. Weight loss supplements

15. other” [pioass specifyl:

* othar: cppie cider vinggar [copsuias) guorans (Poulinia cuporal, royal jelly, popays anzpma [chewabie
tobiets) echinoees, Graen mogma [Hordeum vauigens) beto-glucon, Ayoluromic ooid, ganic oapswhes, aveming
primrase o {Oemathara biamnis), neam | Azsdirochtn ingica] ete.

2} Does your physician know that you take these products?
[mEe O no O not applicable

3} Is it important o inform your physician that you are taking® some of the listed products?
|*petients who ane not kaking sy of the listed products should simply give their opinion about the statement)

O yes O na

4} |s it important to inform the laboratory staff that you are taking® some of the listed products?
| *patients who are not taiing any of the listed products should Smply g their opinion about the statement)
O yes O no

3] What do you think, could the below listed factors affect the laboratory tests results?

| don't

Fact
actor yes no know

Irtense physical activity on the day before the blood sampling**

Alcohol consumption on the day before the blood sampling

Consumption of coffes on the day before the blood sampling

Consumption of grapefruit on the day before the blood sampling

Consumption of broccoli 3 days before the blood ampling

Consumption of any of the products from the Table 1.

** cyciing, tenmis, running
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PREPORUKE EFLM WG-PRE

1.Neophodna revizija CLSI H3-A6 —pripema pacijenata
e uzorkovanje krvi 07-09h
e gladovanje 12h, dozvoljeno uzimanje vode
e alkohol izbegavati 24h
e pred vadenje krvi ne konzumirati kafu, ¢aj i cigarete

2. IFCC, EFLM-harmonizacija preporuka

3. Na nacionalnom nivou laboratorije treba da implementiraju
standardizovane procedure uzorkovanja Krvi i
pripreme pacijenata.

4. Kriterijumi za prihvatanje uzoraka na osnovu
pripreme pacijenata.

5. Laboratorijsko osoblje odgovorno za informisanost
doktora I pacijenata.
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4. lzbor testova

The three rules of laboratory test utilization:

1. “If you ask a stupid question, you get a stupid answer”

2. “Laboratory testing is for sick people”

3. “Too many good tests are the same as one bad test”

Review

The laboratory test utilization management toolbox]

Biochemia Medica 2014;24(2):223-34

Inappropriate test
Unnecessary test
Appropriate test

Common Sense Pathology

Nepotrebni laboratorijski testovi:

4,5%-95% - van Walraven C, JAMA, 1998.
23-67% - Lippi G, Semin Thromb Hemost 2014.

seenss @RCPA - DSGtor



Missed or delayed diagnoses and
failure to order appropriate diagnostic or
laboratory tests

Clinical Incidence Position in References
Setting (%) the rank
Ambulatory 55 1° Gandhi TK et al,

Ann Int Med 2006

Emergency Depts 58 1° Kachalia A et al,
Ann Emerg Med 2007

Internal Medicine 18 2° Graber ML et al,
Arch Int Med 2005

General and Medical

Subspecialty Divisions 44 1° Schiff GD et al,
Arch Int Med 2009

Pediatrics 35 5° Singh H et al,
Pediatrics 2010




DIAGNOSTIC ERRORS IN
TEST ORDERING and INTERPRETATION

Setting Primary Internal ED
care medicine

Failure to order an

appropriate diagnostic 95% 28% 58%

test

Incorrect interpretation 37% 38% 37%

Gandhi TK et al. Ann Int Med 2006
Kachalia A. et al. Ann Emerg Med 2007
Graber ML et al. Arch Int Med 2005
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v" TroSkovi- za pojedina¢ne testove mali, ukupni uticaj viSestrukog

neprikladnog koriS¢enja testova je znacajan.

v" Stres kod pacijenta - neptreban test koji je dao lazno pozitivne

rezultate (tumorski markert)

Razlozi koji dovode do prekomernog koris¢enja testova

napredak tehnologije 1 viSestrukog testiranje 1stog uzorka
ubrzanje obrtnog vremena servisa

novi testovi - mnogo mogucnosti za 1zbor

neznanje o dg. znacaju, specifi¢nosti 1 osetljivosti
nesigurnost

upute ¢esto 1spunjavaju sestre

navika 1 radoznalost...
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odabir testova
1 Obrazovanje kadrova

1 Revizija dokumenata

(klinicki vodici, reflex testovi, odredivanje
Intervala za ponavljanje testova)

d Redizajniranje uputa
(izbacivanje zastarelih testova, pravljenje
panela, klinicki algoritmi, cene testova)

 Modeli finansiranja

QOF - UK Quality and Outcomes Framework

 Standardizovati mehanizme koji omogucavaju pravilan

1 Izrada smernica sa ciljem smanjenja koriS¢enja testova

. The Assoclation for
Clinical Biochemistry &
Laboratory Medicine

\ The Finel Cofoga of Paghchogk

National Minimum Re-testing Interval Project:
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Unos zahteva preko kompjutera
(Computerized Physician Order Entry, CPOE)

Prednosti:

Efektivnost

Lic¢ni odabir testova od strane lekara
dPrethodni rezultati pacijenta
JOgranicavanje ponavljanja zahteva
dUskladenost sa smernicama, klinickim
algoritmima

dPodrska softvera

dOn-line komunikacija sa laboratorijom
Cena testova

Broj analiza po pacijentu

dLinkovi za baze podataka




Review

The Haemolytic, Icteric and Lipemic Sample
Recommendations Regarding their Recognition and
Prevention of Clinically Relevant Interferences

Recommendations of the Working Group on Preanalytical Variables of the German
Society for Clinical Chemistry and the German Society for Laboratory Medicine

W.G. Guder, Munich (chairman), F. da Fonseca-Wollheim, Berlin, W. Heil, Wuppertal,
Y. M. Schmitt, Darmstadt, G. Topfer, Gorlitz, H. Wisser, Mannheim, B. Zawta, Mannheim

Clin Chem Lab Med. 2009;47(8):934-9.

Multicenter evaluation of the hemolysis index in automated clinical chemistry systems.
Lippi G, Luca Salvagno G, Blanckaert N, Giavarina D, Green S, Kitchen S.

Clin Chem Lab Med. 2008 46 (6):764-72.

Haemolysis: an overview of the leading cause of unsuitable specimens in clinical laboratories.
Lippi G, Blanckaert N, Bonini P, Green S, Kitchen S, Palicka V, Vassault AJ, Plebai

Clin Chem Lab Med. 2009;47(8):899-902.

Haemolysis index: quality indicator or criterion for sample rejection?
Plebani M, Lippi G.



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lippi%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lippi%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lippi%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Blanckaert%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Giavarina%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Green%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kitchen%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Palicka%20V%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vassault%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Plebani%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lippi%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Luca%20Salvagno%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Blanckaert%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Giavarina%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Green%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kitchen%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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6. Transport I stabilnost uzoraka

» Transport | rukovanje unutar laboratorije

» Transport uzoraka do centralne (core) laboratorije
»Poznavanje stabilnosti analita

»Pracenje uslova transporta (vreme, temperatura)

Zahtevi 1SO 15189:2012
Verifikacija:

2. Temperature 1 vremena c¢uvanja uzoraka od
uzorkovanja do analiziranja

3. Uslova pakovanja I pozicioniranja u transportne
kutije/torbe prilikom transporta

4. ldentifikacija I evidencija odbacivanja uzoraka

Starter/ TempStick
Reader

1.Vremenskog perioda izmedu uzorkovanja 1 analiziranja




WOELD IFEALTH dHEGAN EEATIEN

C5E OF ANTICAGULANTS IN DLACTSOSTIC
LABORATORY DNVESTIGATHING

C5E OF ANTICOAGULANTS N DLACSOETIC
LABORATORY INVESTIGATIONS

3

Siakilicy af oo, plamms wd s mopks

Collection, Transport, and Processing of
Blood Specimens for Testing Plasma-Based
Coagulation Assays; Approved Guideline—
Fourth Edition

This document provides procedures for collecting, transporting, and storing blood;
processing blood specimens; storage of plasma for coagulation testing: and general
recommendations for performing the tests.

A guideline for global application developed through the NCCLS consensus process.

Prirucnik za biolosku
bezbednost u laboratoriji

Trede Edanje

@

Wil Heallh Deganization
Ganmi
2004

Clinical and Laboratory Standards Institute. Procedures for
handling and processing of blood specimens for common labo-
ratory tests. H18-A4; approved guideline — 4th ed. CLSI: Wayne,
PA, 2010.

WHOEDS/CSRALYON205.22

Uputstva o pravilima za
Transport infektivnih
supstanci

Septembar 2005

Nadzor nad zaraznim bolestima i odgovor

e

(

Guder WG, Ehret W, da Fonseca-Wollheim F, Heil W, Miller Plathe O, Topfer G, et al. 1. Auflage Deutsche Gesellschaft fur
Clinische Chemie und Deutsche Gesellschaft fir Laboratoriumsmedizin, 1999. Heidelberg: Becton Dickinson GmbH; [Die Qualitat

diagnostischer Proben]
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Coagulation Testing
D The http://www.utmb.edu/lsg/speccol/speccolcoag. htm

volui

J Stab
trang
of sa CONDITIONS of TRANSPORT and STORAGE

Coagulation tests are enzymatic procedures and, 2 such. are subject to stnngent time-frame and storage gwidelines.

Quality of Dingnostic Samples

") The | Reaction temperatures and the pH of specimens nmst be controlled at all imes. For best results, most sources
. T d that i for C lation testing be delivered to the laboratery for testing within 1/ hour
Ilp ag| of collection. Concidenmg the lomistics and problems assoctated with wansperting specimens, this recommendation
samg 12 rarely achieved. Move realistic fime-frame suidelines have been estsblished and must be adhered to. Receptin
Mecommendaiicas of fhe Warking Graup oa Pressalyiical Qualify of ihe Gorman Uniied lab beyond the stated zwdalines will result in REJECTION of the specimen. The allowable time imnterval between

for it Ehembiny s [sfersinny Medicae collection of the specimen and testing of the sample will depend on the transport temperature and the storage of the

specimen. Specimens for coagulation testng should be processed stored as follows:

o Plasma, serum ar whole bosd 7 Most specimens for routine Cozgulation testing can be transported either as whole blood or cennifuged (plasma)
form. If plasma 15 sent, proper centnfuzation protocel must be followsd.
o Choice af endcoagulant
o The oprimal sample volume pecimens for routme Coazulation testing should be transparted either at room temperature® (18-24°C) or
- . refnzerated (2-4°C). *Specimen: for Prothrombin Time tezting (PT) should be transported at room
= Stabifiyy during fransport and temperature. They should NOT be refrizerated.
storage af ram ples
o The haemolytic, ipaemic and *  PT assays must be performed within 24 hours of collection.

icteric sample *  APTT assays must be performed withm 4 howrs of collection.

*  ALL other COAGULATION tests must be performed within 4 hours of collection.

*  When samples cannot be asszved withun the requured fime frame, the plasma mmst be separated from the
red cell: and frozen within one hour of collection

Snap freezing platelet-free plasma (-70°C) 15 acceptable ONLY 1f performed by trained technical personnel. There
are inherent problems asseciated with proper freezing’ thawing techmques that can rezult in naccurate test results.
3" Edition 2009 If properly frozen (-70°C) and ahquotted (capped plastic eryo-tubes). plasma 15 viable for Coagulation testing for 6
months or 2t -20°C for 2 weeks.
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7. Uzorkovanje kapilarne Krvi;
Uzorkovanje krvi kod dece i novorodencadi

CLSI document H4-A6. Procedures and Devices for collection of Diagnostic Capillary
Blood specimens; approved guideline, 6th ed. 2008.

WHO guidelines on drawing blood: best
practices in phlebotomy (WHO, 2010).

Original papers

Nationwide survey of policies and practices related to capillary blood sampling
in medical laboratories in Croatia

Jasna Lenicek Krleza
Children's Hospital Zagreb, Department of Laboratory Diagnostics, Zagreb, Croatia

v Ograni¢ena primena
v TeSkoée u izvodenju, mesanju; pravilan izbor lanceta-prst-peta/starost bebe

v' Posebna paznja na mesto punkcije u zavisnosti od starosi (peta, prst)!
v Mali volumen uzorka

v Problem detekcije hemolize i lipemije
v" Neophodne preporuke zasnovane na dokazima




N
I 8. Upravljanje neprihvatljivim uzorcima

= Neprihvatljivi uzorci:
0 Pogrsna i1dentifikacija (pacijent, uzorak, uput)
¢ Hemolizirani, lipemicni uzorci
¢ Koagulisani uzorci
0 Nepravilno izvadeni uzorci (pogresna epruveta)
0 Neodgovarajuci odnos krv-antikoagulans
¢ Nedovoljno uzorka

= Nedostatak preporuka
¢ Prate se preporuke proizvodaca za hemolizu, lipemiju,
IKterus
* Uvodenje EQA za pre-analitiku
* EFLM WG-PRE Pilot EQA za pre-analitiku u saradnji sa
EQALM
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9. Indikatori kvaliteta

aO0bjektivno  merilo  kojim se procenjuju  Kriti¢ni
zdravstveni segmenti: sigurnost pacijenata, efektivnost,
nepristrasnost, pravovremenost, efikasnost.

QUskladeni sa zahtevima I1SO 15189 1 nacionalnim
standardima; primenljivost na TTP.

OPracdenje kvaliteta TTP, identifikacija potencijalnih rizika,
Identifikacija postupaka koji zahtevaju dalja ispitivanja I
unapredenja.

aKarakteristike: znacajnost, primenljivost, izvodljivost,

pravovremenost, naucna 0SNOVA, | e cimie /s siosquuriocees
usmerenost ka pacijentu.

Laboratory Medicine Quality Indicators

A Review of the Literature

Shahram Shahangian, PhD, MS, and Susan R. Snyder, PRD, MBA
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European Conference on Preanalytical Phase April 01-02

Committees Venue Programme Registration Abstracts Presentations

Preanalytical_quality improvement
from dream to reality

2"EFCC-BD

E uropea nConferenceOn Preanalgtical Phase

INFORMATION
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COMMITTEES VENUE INFO PROGRAMME REGISTRATION ABSTRACT PAST CONFERENCE CONTACT

www.preanalytical-phase.org
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... dalje aktivnosti EFLM WG-PRE

] Standardizacija | harmonizacija pre-analitickih postupaka.

Saradnja sa ostalim EFLM WGs: WG for Harmonization of
the Total Testing Process (WG-H), WG-Postanalytical Phase,
WG Guidelines, WG-Accreditation and ISO/CEN standards.

1 Saradnja sa nacionalnim drustvima EFLM.

1 Ukljucivanje svih laboratorijskih profesionalaca,
proizvodaca opreme i tela koja izdaju standarde kako
bi se definisali univerzalno primenljivi standardi za
pre-analiticku fazu i implementirali na globalnom nivou.

] Dalja promocija znacaja pre-analitiCke faze kroz
organizaciju skupova i edukaciju svih ucCesnika
zdravstvenog sistema u Evropi i Sirom sveta...
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4™ Amsterdam, Netherlands, 2017 | 3
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122 EFIL.M
SYMPOSIUM FOR BALKAN REGION

Under IFCC Auspices

»Harmonization of total process:
Influence of the extra-laboratory phases«

e e

Hyatt Regency Beograd, Belgrade, Serbia  May 26, 2016

www.dmbj.org.rs




