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LABQUALITY
WHO Guidelines on Drawing Blood:
Best Practices in Phlebotomy
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1}/% WHO Guidelines on Drawing Blood
=

Becst Practices in Phlebotomy
8. Disinfect the site using 70%

WHO guldelines
on drawing blood:

Genava: Word Healin Srganization; 2010.
ISBM-13: §78-93-4-153022-1
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7. Puton welfitfng, non-steri
on wiell-ftting, non-sterile phinkirtomy

6. Ask the patient to form a fist

so that the veins are more gloves. isopropyl aleohol for 30 seconds
prominent. and allow to dry completely
1 (30 seconds). o, - g
- A Sl vy Copyrght and Permissions
> F Y _dy -
ik ( P Siearch this book
> A - i

9. Anchor the vein by holding
the patient's arm and
placing a thumb BELOW the
venepunclure site,

10. Enter the vein swiftly at a
30 degree angle

11. Once sufficient blood has been
collected, release the tourniquet
BEFORE withdrawing the needle

q 2. Perform hand hygiene (if using soap and water, 3. Identify and prepare the patient.

dry hands with single-use towels).

12. Withdraw the needie gently
and then give the patient a
clean gauze or dry cotion-wool
ball to apply to the site with
gentle pressure.
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13. Discard the used needle and
syringe or blood-sampling
device into a puncture-
resistant container.

14, Check the label and forms for
BCCUracy.
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cubital vein —
Ulnar artery

Basilic vein

If the tube does not have a 2. Place the stopper in the tube. 3. Following laboratory instructions,
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16. Remove gloves and place
them in the general waste.
Perform hand hygiene. If using
soap and water, dry hands
vith single-use towels.

|

15. Discard sharps and broken
glass into the sharps
container. Place items that can
drip blood or body fluids into
the infectious waste.

T 71 o 1

rubber stopper, press the
plunger in slowly to reduce
haemolysis (ihis is safer than
remaoving the needle).

WHO Guidelines on Drawing Blood - NCBI Bookshelf (nih.gov)

invert the sample gently to mix
the additives with the blood
before dispatch.

4. Select the site, preferably at the antecubital
area (1.e. the bend of the elbow). Warming the
arm with a hot pack, or hanging the hand down
may make il easier 1o see the veins. Palpate
the area to lacale the analomic landmarks.
DO NOT touch the site once alcohal or other
antiseptic has been applied.

5. Apply a tourniquet, about 4-5 finger widths.
above Ihe selected venepunciure sile.
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Step 10. Drawing blood into the first tube (1A)

10.1 Draw the blood by a) inserting the tube in the holder
so that the cap is perforated and the blood is drawn
(vacuum technique) or b) withdrawing the plunger
slowly (aspiration technique). Follow the EFLM rec-
ommended order of draw [74]. As blood collection
techniques may differ with respect to the manufac-
turer, specific recommendations of the manufacturer
should always be followed, along with the recommen-
dations in this document, during blood collection.

The recommended order of draw is as follows:

Blood culture tube

Citrate tube

Plain tube or tube with clot activator
Heparin tube

EDTA tube

Glycolysis inhibitor tube

Other tubes

Now W

10.2 When coagulation tube is collected as the first or the
only tube

—  and a straight needle is used for blood collec-
tion, no discard tube is needed [75, 76]

— and a winged blood collection set (butterfly
devices) is used, a discard tube must be col-
lected to prevent underfilling of the tube with
subsequent bias in test resulis [8]

Figure 3: Needle should be inserted into the vessel at an approxi-
mately 5-30 degree angle, depending on the vein's depth.

(A) Inserting the needle for the users of pre-evacuated tubes and
(B) inserting the needle for the users of blood collection systems
using the aspiration technique.

10.3 Ensure that tubes are fully filled (e.g. up to the indi-

CROATIAN translation of the Joint EFLM-COLABIOCLI Recommendation for venous blood sampling
ESTOMIAN translation of the Joint EFLM-COLABIOCLI Recommendation for venous blood sampling
FRENCH transiationl of the Joint EFLM-COLABIOCLI Recommendation for venous blood sampling
FRENCH translation2 of the Joint EFLM-COLABIOCLI Recommendation for venous blocd sampling
ITALIAN translation of the Jeint EFLM-COLABIOCLI Recommendation for venous blood sampling
MACEDONIAN transtation of the Joint EFLM-COLABIOCLI Recommeandation for venous blood sampling
PORTUGLUESE translation of the Joint EFLM-COLABIOCLI Recommendation for venous blood sampling
RUSSIAN translation of the Joint EFLM-COLABIOCLI Recommendation for venous blood sampling
SERBIAN translation of the Joint EFLM-COLABIOCL! Recommendation for venous blood sampling
SPANISH translation of the Joinl EFLM-COLABIOCL| Recommendation for venous blood sampling
TURKISH translation of the Joint EFLM-COLABIOCL Recommendation for venous blood sampling
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Collection of Diagnostic Venous Blood
Specimens
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Ladketieteelliset laboratoriot. Niytteiden kerdystd, kuljetusta,
vastaanottamista ja kisittelyd koskevat vaatimukset

Medical laboratories - Requirements for collection,
transport, receipt, and handling of samples

|ulkaisu sisiltdd myds englanninkielisen tekstin The d also ins a Finnish trans] of
suomenkielisen kdinniksen. the English text.

* For laboratories and
organizations who do
sampling or process samples

 Specific instruction for e.g.
the order of draw, patient
preparation and sample
integrity

Standardista vastaava toimialayhtelsh: Standards writing body responsible for the standard:
Yhteinen Tolmialaliit General Industry Federation

Sucmen Standardisoimisliitto SFS ry Finnish Standards Association SFS

Maiminkatu 34, PL 130, 00101 Helsinki PO, Box 130, FI-00101 Helsinki, (Malminkatu 34)

p. 07 149 9331, www.sfs.fi, sales@stsfi Tel +358 9 149 9331, www.stsfi, sales@sts.fi

Clinical guideline  #Hows__

- from evidence to outcomes

in Finland,
some 70 000000
laboratory tests

are done
eachyear,

Patient guidance for l[aboratory tests

Clinical based on vidi effective, feasible, and/or ingful in patient’s or client’s care
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Etusive | Vieritestisuositus

Vieritestisuositus

Vieritestisuositus on tarkoitettu vieritestauksesta vastaaville laboratorioalan ammattilaisille seka vieritesteja suoritiavien terveydenhuallon
tyontekijoiden kayttoon. Suasitusta voi soveltaa myos potilaan tekemaan omatestaukseen. Tama suositus ei ole viranomaissuasitus vaan

suomalaisen asiantuntijatycryhman nakemys parhaista kaytannoista.

Uusin versio vieritestisuosituksesta on julkaistu marraskuussa 2021.

Vieritestisuositustyéryhma

Annakaisa Herrala, FT, Dos, sairaalakemisti, HUS Diagnostiikkakeskus, HUSLAB

Mia Snecl, pj. sairaalakemisti, ylesikon vastaava, HUS Diagnostiikkakeskus .
vieritestaus

Salla Kiiskinen, sairaalamikrobiologi, THL
Eeva-Liisa Paattiniemi, sairaalakemisti, vyp, HUS Diagnostiiklkakeskus, HUSLAB

Péivi Burakoff, bioznalyytikko, YAMK, koulutuspaallikks, Labquality
Heidi Berghall, sairaalakemisti, tuotekehityspaallikks, Labquality

Kristina Hotakainen, LT Dos, laboratoriosektorin johtaja, Mehildinen Oy
Kirsi Krum, bioanalyytikko, TtM, projektipaallikko, Nordlab

Lisdksi verikaasuasiantuntija toimi Annulkka Miki, sairaalakemisti, HUS Diagnostiikkakeskus, HUSLAB vieritestaus






ISO 15189:2012

requires that the
laboratories

* Primary sample collection and handling
(5.4.4)

The laboratory shall have documented
procedures for the proper collection
and handling of primary samples. The
documented procedures shall be
available to those responsible for
primary sample collection whether or
not the collectors are laboratory staff
(5.4.4.1)

Instructions for pre-collection activities
(5.4.4.2)

Instructions for collection activities
(5.4.4.3)
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Pieter Vermeersch*, Glynis Frans, Alexander von Meyer, Sedn Costelloe, Giuseppe

and Ana-Maria Simundic

How to meet 1S015189:2012 pre-analytical
requirements in clinical laboratories? A
consensus document by the EFLM WG-PRE

https:/ fdoi.org/10.1515/cclm-2020-1859
Received December 23, 2020; accepted December 27, 2020;
published online January 15, 2021

Abstract: The Intermational Organization for Standardiza-
tion (IS0) 15189:2012 standard aims to improve guality in
medical laboratores through standardization of all key ele-
ments in the total testing process, including the pre-analytical
phase. It is hence essential that accreditation bodies,
assessing laboratories against [SO15189:2012, pay sufficient
attention to auditing pre-analytical activities. However, there

‘re significant differences in how technical auditors interpret
pre-analytical requirements described in [S015189:2012.

‘s consensus document, the European Federation of
“hemistry and Laboratory Medicine (EFLM) Working
“ve-analytical Phase (WG-PRE) sets out to review
~quiremnents contained in 15015189:2012 and

“ar laboratories on how to meet these

ot audience for this consensus

document is laboratory professionals wl
improve the quality of the pre-analytical pl
laboratory. For each of the SO requirements
1S015189:2012, members of EFLM WG-FRE
consensus on minimal recommendations
class solutions. The minimal consensus reco
was defined as the minimal specification w
tories should implement in their quality
system to adequately address the pre-analy
ment described in 15015189:2012, The best-i
tion describes the current state-of-the-art i
particular pre-analytical requirement in IS
We fully acknowledge that not every labora
means to implement these best-in-class solu
hope to challenge laboratories in critically ev
improving their current procedures by pr
expanded guidance.

Keywords: accreditation; 1501518
quality improvement.




LABQUALITY CHALLENGES

» Laboratories are not always the ones
taking the samples,

Wi

* In Finland counties or cities or joint
municipal authorities take a lot of the
samples

» These facilities are not necessarily
accredited or certified and some of
them have only the recommendations of
the laboratories.




LABQUALITY SFS-EN ISO 22870:2016

m Standardi

Yhteinen Toimialaliitto
General Industry Federation

SF5/ICS 03.120.10; 11.100.01

Korvaa standardin SFS-EN IS0 22870:2006

SFS-EN ISO 22870:2016

Vahvistettu
2016-12-09 1(32)

Replaces the standard SFS-EN IS0 22870:2006

Ristiriitatapauksissa pdtee englanninkielinen teksti.
Suomenkielisen kddnndksen pdivimddrd 2018-04-06

In case of interpretation disputes the English text applies.
Date of translation into Finnish 2018-04-06

Vieritestaus. Laatu-ja patevyysvaatimukset

Point-of-care testing (POCT). Requirements for
quality and competence (1SO 22870:2016)

Tdmad standardi sisdltdd eurooppalaisen standardin
EN ISO 22870:2016 "Point-of-care testing (POCT).
Requirements for quality and competence

(IS0 22870:2016)" englanninkielisen tekstin.

Standardi sisdltdd my0s englanninkielisen tekstin
suomenkielisen kddnndksen.

Eurooppalainen standardi EN ISO 22870:2016 on

vahvistettu suomalaiseksi kansalliseksi standardiksi.

This standard consists of the English text of the
European Standard EN ISO 22870:2016 "Point-of-
care testing (POCT). Requirements for quality and
competence (ISO 22870:2016)".

The Standard also contains a Finnish translation of the
English text.

The European Standard EN ISO 22870:2016 has the
status of a Finnish national standard.

Does not take the sampling itself
into account that much.

It relies on the instructions set in
ISO 15189:2012.



ISO 15189:2012
Preanalytical phase

shall determine action to
eliminate the causes of potential
nonconformities in order to

prevent their occurrence.

The laboratory shall establish
quality indicators to monitor and
evaluate performance throughout
critical aspects of pre-
examination, examination and
post-examination processes
(4.14.7)

Aandardin SFS-EN ISO 15189:2007
44 korjauksen AC:2017

Replaces the standard SFS-EN 1SO 15189:2007

istiriitatapauksissa pdtee englanninkielinen teksti
Suomenkielisen kddnnoksen pdivamaard 2013-12-09

In case of interpretation disputes the English text applies
Date of tronslation into Finnish 2013-12-09

Ladketieteelliset laboratoriot. Laatua ja

patevyytti koskevat vaatimukset

Medical laboratories. Requirements for quality and competence
(1S0 15189:2012, Corrected version 2014-08-15)

Tama standardi sisiltdd eurooppalaisen standardin
EN IS0 15189:2012 "Medical laboratories
Requirements for quality and competence

(1SO 15189:2012, Corrected version 2014-08-15)"
englanninkielisen tekstin

Standardi sisdltid myos englanninkielisen tekstin
suomenkielisen kiinnoksen

Eurcoppalainen standardi EN ISO 15189:2012 on
vahvistettu suomalaiseksi kansalliseksi standardiksi

This standard consists of the English text of

the European Standard EN 1S0 15189:2012
"Medical laboratories. Requirements for quality and
competence (150 15189:2012, Corrected version
2014-08-15)"

The Standard also contains a Finnish translation of
the English text

The European Standard EN 150 15189:2012 has
the status of a Finnish national standard
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ropean survey on preanalytical sample handling - Part 2: Practices o
suropean laboratories on monitoring and processing haemolytic icteric
lipemic samples. On behalf of the European Federation of Ciinical Chemist
Laboratory Medicine (EFLM) Working Group for the Preanalytical Phase (W1
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D01 10.1515/cclm-2013-0283 — Clin Chem Lab Med =

aria Simundic*, Michael Comes, Kjell Grankvist, Giuseppe Lippi, Mads Nybo,
tlana 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)

Abstract for phiebotomy is not part of the education required to
become qualified in 6/28 (21%) and 9/28 (32%) of coun-
Background: European questionnaire survey was con-  tries for nurses and laboratory technicians, respectively.
European Federation of Clinical Che In countries and professions where training is required,
and Laboratory Medicine Working Group for the Preana-  most require more than 5 h of raining.
Iytical Phase (EFLM WG-PA) to assess how phlebotomy
is performed in EFLM countries, including differences in
personnel, level of education and skills, and to investi- ~quality of current practices, compliance to the CLSI H3-A6
gate the presence and compliance of national phlebotomy guidelines and to identify some most critical steps which

Clin Chem Lab Med 2020; aop

EFLM Paper

Pieter Vermeersch*, Glynis Frans, Alexander von Meyer, Sean Costelloe, Giuseppe Lippi
and Ana-Maria Simundic

How to meet 1S015189:2012 pre-analytical
requirements in clinical laboratories? A
consensus document by the EFLM WG-PRE

document is laboratory professionals who wish to
improve the quality of the pre-analytical phase in their
laboratory. For each of the IS0 requirements described in
1S015189:2012, members of EFLM WG-PRE agreed by
consensus on minimal recommendations and best-in-
class solutions. The minimal consensus recommendation
was defined as the minimal specification which labora-
tories should implement in their quality management
system to adequately address the pre-analytical require-
ment described in [S015189:2012. The best-in-class solu-
tion describes the current state-of-the-art in fulfilling a
particular pre-analytical requirement in [S015189:2012.
We fully acknowledge that not every lahoratory has the
means to implement these best-in-class solutions, but
hope to challenge laboratories in critically evaluat
improving their curmrent procedures by pr-

expanded guidance.

hitps:/ {dol.org/10.1515/cclm-2020-1859
Received December 23, 2020; accepted December 27, 2020;
nublished online January 14, 2021

Abstract: The International Organization for Standardiza-
tion (ISO) 15189:2012 standard aims to improve quality in
medical laboratories through standardization of all key ele-
sents in the total testing process, including the pre-analytical
se. It is hence essential that accreditation bodies,

g laboratories against 1S015189:2012, pay sufficient

1 to auditing pre-analytical activities. However, there

-=nt differences in how technical auditors interpret

‘ical requirements described in ISO15189:2012

s document, the European Federation of

Laboratory Medicine (EFLM) Working

“hase (WG-PRE) sets out to review

~tained in IS015189:2012 and

“n how to meet these

“ = consensus Keywords: accreditation:

—erralin e

, Giuseppe Lippi, Ana-Maria Simundic and Janne Cadamuro
venous blood sample collection - an unresolved

‘guidelines on this matter.

Methods: A questionnaire was constructed containing

questions elucidating different aspects of the organiza-

tion behind the phlebotomy praxis on a national basis,

“ncluding questions on the staff performing phlebotomy,

education of these staff members, and the existence

4 adherence to national guidelines. All 39 EFLM
<ountries were invited to participats

total 28/39 (729) EFLM member countries

n out of the 28 (25%) have national

es and five have implemented

simated compliance with phle-

“stories in the countries

= noor, regard-

occur during phlebotomy, in different healthcare settings,
across Europe; 2) Existing CLSI H3-A6 phlebotomy guide-
lines should be adapted and used locally in all European
countries which do not have their own guidelines; 3)
National EFLM societies need to be engaged in basic train-
ing program development and continuous education
healthcare phlebotomy staff (implementing the cert
tion of competence).

Keywords: guide
preanalytical phass

“Carresponding 1o+

oehalf of the European Federation for Clinical Chemistr
soratory Medicine (EFLM) Working Group for Preanalytica

& (WG-PRE)

stract

Jbjectives: An accurate knowledge of blood collection
times is crucial for verifying the stability of laboratory
analytes. We therefore aimed to (i) assess if and how
this information is collected throughout Europe and (ii)
‘provide a list of potentially available solutions.

Methods: A survey was issued by the European Fed-
eration of Clinical Chemistry and Laboratory Medicine
(EFLM) Working Group on Preanalytical Phase (WG-PRE}
in 2017, aiming to collect data on preanalvtical process
management, including sampling time documentation,
European laboratories. A preceding pilot survey was dis-

seminated in Austria in 2016. Additionally, preanalytical

xperts were surveyed on their local setting on this tapic.

1ally, the current scientific literature was reviewed on
'blished possibilities of sampling time collection.

ts: A total number of 85 responses was collected

e nilot survew. whilst 1347 responses from 37 Euro-

Conclusions: The sample collection time seems to 1
documented very heterogeneously across Eurape, or n
at all. Here we provide some solutions to this issue as
believe that laboratories should urgently aim to impl
ment one of these.

Keywords: blood sampling pling time,

Introduction

The quality of pre-and post-analytical phasesin laborato
medicine is, amongst other aspects, guaranteed by mai
taining specified time intervals, such as the maximu
allowable period between sample collection and centrif
gation (when needed) or analysis, duration of transport
tion, storage time and so forth. An accurate nition
these time intervals is crucial for assuring the analytic
stability of biospecimens, providing information allow
the laboratory staff to determine how much the result h;
varied from the true value and whether this bias is analvi



THE ECLM- EUROPEAN URINALYSIS

GUIDELINES 2000 ;%&%

The document to be updated %'b!m ?ﬁs‘f

ECLM. European Urinalysis Guidelines.

(Kouri T, Fogazzi G, Gant V, Hallander H, Hofmann W, Guder W, editors).
Scand J Clin Lab Invest 2000; 60 (Suppl 231): 1-96.

Courtesy of Dr. Timo Kouri

XVI BALTIC CONGRESS of LABORATORY MEDICINE, Tallinn, 2022



TFG: Urinalysis
TERMS OF REFERENCE

Background: The updating NEEDS of the European Urinalysis Guidelines 2000

* New automation in particle counting and bacteriology
* New biomarkers (kidney disease) and infective agents (bacteria)
* New tools of specimen collection, techniques, possible preservation?

e Quality of processes, including performance specifications
Courtesy of Dr. Timo Kouri

- |
Terms of reference: N.B. Texts still in draft mode!

* To revise the previous publication by evidence-based knowledge
* To promote standardised and high-quality procedures in clinical urinalysis
* To support development of new urinalysis technologies

=— -~

EURCPFPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABDRATORY MEDMCIME
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Sampling

- s Other causes
occurs in the e
Ivtical =
preanalytica »
=
phase g " ' '
= 10%
The extra-analytical phases -
have the hlgheSt rateS |n Pre—:::rwicai Aniif;cal Postjg:?ytical

errors
Lippi et al. Diagnosis 2018
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There are a lot of Vv
guidelines

Most of the errors happen s
In the preanalytical phase



LABQUALITY ARE THE GUIDELINES FOLLOWED?

DE GRUYTER Clin Chem Lab Med 2014; aop

Bna-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

B Compliance Mon-compliagnce

e prenehcphase e I

DO 10,1515/ celm-2014-1053 Methods: A structured checklist including 29 items was

Received October 37, 2014; accepted October 28, 2014 created to assess the c{_]mplianl_—e of ELI[UPEE.E'L Ph]eh;{u[mr Dl-_'l.T b[ L'|.|j:'!|-' 5 hu“ﬂ‘h ']-.I Iil rhE LI"'I."‘EI'E] I ]E‘I‘El ﬂf LU P] iﬂl'll"':"
procedures with the CLSI H3 A6 guideline. A riskoccurrence o f phlehatamy procedures with CLSI H3-A6 guideline in
chart of individual phlebotomy steps was created from

Abstract the observed error frequency and severity of ham of each 12 European countries is unacceptably low, especially
guideline key issue. The severity of errors occumring during 3 : ; . . 2

Background: An observational study was conducted in 12 phlebotomy was graded using the risk occurrence chart. FE!-IH-I'EIIH g P'H-'-]-‘E'nt identification and tube labe I].lﬂi-.’,. These

Eumpean_cuunlnes by the Eumpeafl lFederatluln of Clini- RESUH.S: Twr_'l.'u'e Eu_m;:neanl countries participated with issues call for immediate attention and imprl'_'l"l."f'_"mt'ﬂl.
cal Chemistry and Laboratory Medicine Working Group  a median of 33 (18-36) audits per country, and a total of

for the Preanalytical Phase (EFLM WG-PRE) to assess the 336 audits. The median error rate for the total phlebotomy
level of compliance with the CLSI H3-A6 guidelines. procedure was 26.9 % (10.6—-43.8), indicating a low overall

Simundic et al., Clin Chem Lab Med, 2014



Continuous quality control of the blood sampling procedure using a structured
observation scheme

Tine Lindberg Seemann’, Mads Nybo*!

'Department of Clinical Biochemistry and Pharmacology, Odense University Hospital, Odense, Denmark

Assessed the compliance
with the local phlebotomy
guideline to investigate

e whether adherence to the

Introduction: An observational study was conducted using a structured observation scheme to assess compliance with the local phlebotomy gu- p h | e bOtO m y g ul d el IN e
ideline, to identify necessary focus items, and to investigate whether adherence to the phlebotomy guideline improved.

Materials and methods: The questionnaire from the EFLM Working Group for the Preanalytical Phase was adapted to local procedures. A pilot stu- Im p rove d Wlth th e h e I p Of

* Corresponding author: mads.nybo@rsyd.dk

dy of three months duration was conducted. Based on this, corrective actions were implemented and a follow-up study was conducted. All phlebo- I
tomists at the Department of Cinical Biochemistry and Pharmacology were observed. Three blcod collections by each phlebotomist were observed q u a I I ty CO n t ro |
at each session conducted at the phlebotomy ward and the hospital wards, respectively. Error frequencies were calculated for the phlebotomy ward

and the hospital wards and for the two study phases.

Results: A total of 126 blood drawings by 39 phlebotomists were observed in the pilot study, while 84 blood drawings by 34 phlebotomists were

Conclusion: Continuous guality contral of the phiebatomy procedure revealed a nimber of items not conductad in compliance with the local phle-

botomy quideline. [t supported sqnificant impeovements in the adhesence 1o the recommended phiebotomy procedures and facilitated documen
tation of the phishotomy quality.

Key words: observation; phiebotomy; preanalytical phase; quality control

Received: September 19, 2015 Accepted: August 08, 2016

Lindberg Seemann & Nybo, Biochemia Medica 2016




Balenius et al. BMC Health Services Research 2013, 13:463 ¥
httpy/fwww.biomedcentral com/1472-6963/13/463 BMC

Health Services Research

RESEARCH ARTICLE Open Access

Impact of a large-scale educational intervention
program on venous blood specimen collection
practices

Karin Bélenius-", Marie Lindkvist™, Christine Brulin’, Kjell Grankvist”, Karin Nilsson' and Johan SEJdF'_rl:nerg4

[ Abstract

Background: Phlebotemy performed with poor adherence to venous blood specimen collection (WVB5C) guidelines
jecpardizes patient safety and may lead to patient suffering and adverse events. A first questionnaire study
dermonstrated low compliance to VBSC guidelines, motivating an educational intervention of all phlebotomists
within a county council. The aim was to evaluate the impact of a large-scale educational intervention program (EIF)
on primary health care phlebotomists’ adherence to VBSC guidelines. We hypothesised that the EIP would improve
ohlebotomists' VBSC practical performance

Conclusions: The present study demonstrated several siginiﬁcam improvements on phlebotomists’ adherence to
VBSC practices. Still, guideline adherence improvement to several crudal phlebotomy practices is needed. We

twice. The EIP included three pans: guideline studies, an oral presentation, and an examination. Non-parametric
statistics were used for comparison within and between the groups.

Results: Evaluating the EIP, we found significant improvements in the intervention group compared to the control
group on selfreported questionnaire responses regarding information search (ES=0.23-033, p < 0.001-0003), and
patient rest prior to phlebotomy (E5=1027, p=0.004). Test request managerment, patient identity control, release of
venous stasis, and test tube labelling had significantly improved in the intervention group but did not significantly
differ from the control group (ES=022- 049, p =< 0001- 0006). The contral group showed no significant
improvements at all (ES=0-039, p=0016-09561).

Conclusions: The present study demonstrated several significant improvermnents on phlebotomists’ adherence to
VBSC practices. Still, guideline adherence improvernent to several crudal phlebotomy practices is needed. We
cannot conclude that the improvements are sclely due to the EIP and suggest future efforts to improve VBSC. The
program should provide time for reflections and discussions, Furthermore, a modular structure would allow
directed educational intervention based on the specific VBSC guideline flaws existing at a specific unit. Such an
approach is probably more effective at improving and sustaining adherence to VBﬁg.idelines than an EIP

containing general pre-analytical practices. enius et aI,BIVIC Health SerViceS ReseaCh 201 3

Keywords: Adherence to guidelines, Education, Implementation, Intervention, Phlebotomy, Pre-analytical errors,
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Preanalytical venous blood sampling practices demand
improvement — A survey of test-request management, test-tube
labelling and information search procedures ™
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Abstract

Background: Mosl errors in laboratory medicine are preanalytical in nature. In the present study, we aimed to survey preanalytical steps in venous
blood sampling, prior to actual sample collection. These steps included test-request management and test-tube labelling, as well as information
search procedures.

o e e e g R e e ! i ——— e

o

Conclusions: Our ruulh indicate a substantial nsk of prmnulvllm] error in test-request management, lul—[uhu_ labelling, and information wurt,h
practices, particularly m the wards. Our findings thus underscore the importance of gquality control i venous blood sampling, m order o increase
patient safety in modern health care.

© 2008 Elsevier B.V. All nghts reserved.

'l!‘.- 2008 Els;,:\'wr B.V. All rights reserved.
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Preanalytical EQA
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How to conduct External Quality Assessment Schemes for the pre-analytical

phase?
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Abstract

In laboratory medicine, several studies have described the most frequent errars in the different phases of the total testing process, and a large pro-
portion of these errars occur in the pre-analytical phase. Schemes for registration of errars and subsequent feedback to the participants have been
conducted for decades concerning the analytical phase by External Quality Assessment (EQA) organizations operating in most countries. The aim of
the paper is to present an overview of different types of EQA schemes for the pre-analytical phase, and give examiples of some existing schemes,
So far, very few EQA izations have focused on the pi lytical phase, and most EQA tions do not affer pre-analytical EQA schemes
(EQAS). It is difficult to perform and [ lytical EQAS and also, accreditation bodies do not ask the laboratories for results from
such schemes. However, some ongaing EQA programs for the pre-analytical phase do exist, and some examples are given in this paper. The met-
hods used can be divided into three different types; collecting information about pre-analytical laboratary procedures, dreulating real samples to
collect i baut that might affect , OF [Egister ac y etrors and relate these to quality
indicatars. These three types have different focus and different challenges regarding implementation, and a combination of the three is probably

necessary to be able to detect and monitor the wide range of errors occurring in the pre-analytical phase.
Key words: quality assurance, health care; pre-analytical; quality indicators, health care; external quality assessment
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Introduction

in laboratory medicine, several studies have de-
scribed the most frequent errors in the different
phases of the total testing process (TTP) (1-12), and
a large proportion of these errors occur in the pre-
analytical phase (2,5,13-17).

The first step i proving the quality of the pre-
analytical phase is to describe potential errors and
to try to estimate which errors are most dangerous
for the outcome of the patient (13,18-22). Existing
pre-analytical procedures should be compared to
existing recommendations and thereafter

i
proved to minimize the risk of errors. In addition,
the frequency of errors should be recorded on a
reqular basis to detect improvement or deteriora-
tion over time, and further to explore if procedures
should be changed.

Biochemia Medicn 2014:24(1):1 14-22

Schemes for recording of errors and subsequent
feedback to the participants have been conducted
for decades concerning the analytical phase by Ex-
ternal Quality Assessment (EQA) organizations op-
erating in most countries. It is reasonable that
these organizations also take upon them to set up
EQA Schemes (EQAS) for the pre-analytical phase.
At present, however, most EQA organizations do
not offer such schemes. An important challenge,
when developing EQAS for the extra-analyrical
phases, is the variety of locations and staff groups
involved in the total testing process, of which sev-
eral are outside the laboratory’s direct control. Test
ordering, data entry, specimen collection/handiing
and interpretation of results often involve other
than laboratory staff. Some of the pre-analytical

hitpidi.doiorg/10.11613/BM 2014.013

Cayrige by s Sty f Mo Bichen
. ae.ndd

T4 ;

Kristensen et al.,Biochemia Medica, 2014

715 O A s ot e e
o, bt e g

o the st Costanans AT
iy e, Pt




 Collecting information about
preanalytical laboratory
procedures

Procedures

 Circulating real samples to
collect information on the
interferences having an
affect on the results

Samples

» Asking the laboratories to
provide actual laboratory
errors and relate these to
quality indicators

Review

How to conduct External Quality Assessment Schemes for the pre-analytical
phase?

Gunn B8, Kristensen"”, Kristin Moberg Aakre'2, Ann Helen Kristoffersen??, Sverre Sandberg?!

The Narwegian EQA Program (NKK), Bergen, Norway
ILaboratory of Clinical Biochemistry, Haukeland University Hospital, Bergen, Norway
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Abstract

In laboratory medicine, several studies have described the most frequent errors in the different phases of the total testing process, and a large pro-
portion of these errors occur in the pre-analytical phase. Schemes for registration of errors and subsequent feedback to the participants have been
conducted for decades conceming the analytical phase by External Quality Assessment [EQA) organizations operating in most countries. The aim of
the paper is to present an overview of different types of EQA schemes for the pre-analytical phase, and give examples of some existing schemes.
Sa far, very few EQA organizations have focused on the pre-analytical phase, and most EQA organizations do not offer pre-analytical EQA schemes
(EQAS). It is more difficult to perform and standardize pre-analytical EQAS and also, accreditation bodies do not ask the laboratories for results from
such schemes. However, some engoing EQA programs for the pre-analytical phase do exist, and some examples are given in this paper. The met-
hods used can be divided into three different types; collecting information about pre-analytical laboratory peacedures, circulating real samples to
collect information about interferences that might affect the measurement procedure, or register actual laboratory errors and relate these to quality
indicators. These thee types have different focus and different challenges regarding implementation, and a combination of the three is probably

necessary to be able to detect and monitor the wide range of errors occurring in the pre-analytical phase.
Key words: quality assurance, health care; pre-analyticak quality indicators, health care; external quality assessment
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Introduction

In laboratory medicine, several studies have de-
scribed the most frequent errars in the different
phases of the total testing process (TTP) (1-12}, and
a large proportion of these errors occur in the pre-
analytical phase (2,5,13-17)

The first step in improving the quality of the pre-
analytical phase is to describe potential errors and
to try to estimate which errors are most dangerous
for the outcome of the patient (13,18-22). Existing
pre-analytical procedures should be compared to
existing recommendations and thereafter im-
proved to minimize the risk of errors. In addition,
the frequency of errors should be recorded on a
regular basis to detect improvement or deteriora-
tion over time, and further to explore if procedures
should be changed.

Biochemia Medica 2014:24(1):114-22

Schemes for recording of errors and subsequent
feedback to the participants have been conducted
for decades concerning the analytical phase by Ex-
ternal Quality Assessment (EQA) organizations op-
erating in most countries. It is reasonable that
these organizations also take upon them to set up
EQA Schemes (EQAS) for the pre-analytical phase.
At present, however, most EQA organizations do
not offer such schemes. An important challenge,
when developing EQAS for the extra-analytical
phases, is the variety of locations and staff groups
involved in the total testing process, of which sev-
eral are outside the laboratory’s direct control. Test
ordering, data entry, specimen collection/handling
and interpretation of results often involve other
than laboratory staff. Some of the pre-analytical
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EQA for the prear'l
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Preanalytics,
Preanalytics, urine and blood
clinical chemistry sample
collection

Preanalytics, i
POCT in
chemistry

Preanalytics,

microbiology

Preanalytics and Preanalytics,
process in Pneumatic
anatomic Sample
pathology Transport



LABQUALITY TYPE 1: COLLECTING INFORMATION

Case description

{What would you do?

{Identify the possible errors

{Results grouped by profession

preanalytical errors presented in the
report.

{Expected corrective action and




Integrated EQA

O Preanalytical cases (written cases, images videos) related to
the scope of the scheme to be evaluated

Traditional specimens to be analyzed

Postanalytical cases related to scope of the scheme to be
evaluated

> 40 schemes with EQA3




2399: Preanalytics, urine and blood sample collection, March, 1-2020 - Sample set
1 (Case 3)

=Previous step==Preanalytics, urine and blood sample collection==Next step

& Help

SAMPLE SETS

=

| 4 :'IJ

L

Case 1 Case 2 m
* Results 1

The following examinations are taken from a babyy by brick in the heel blood gas anafysis, K, Na, Krea, CRP INR and PVE. After the puncture, the nurse wipes off the first
drop and then fills the blood gas capillary. Then the nurse fills the INR microtube, then the heparin microtube and finally the EDTA microtube. The sample flows well
throughout the sampling and all samples are obtained with the same injection.

Is the sampling order correct?

Case example:

Preanalytics, urine and blood sample collection <:><:>
Scheme experts

Clinical chemist, PhD, Elina Porkkala-Sarataho
POCT nurse Teija Vainiomaki




LABQUALITY PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION

The following examinations are taken from a baby by a
prick in the heel:

blood gas analysis, K, Na, Crea, CRP, INR and basic
blood count

After the puncture, the nurse wipes off the first drop and
then fills the blood gas capillary. Then the nurse fills the
INR microtube, then the heparin microtube and finally the
EDTA microtube. The sample flows well throughout the
sampling and all samples are obtained with the same
injection.

Is the sampling order correct?



LABQUALITY PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION

Expert comments

» The order of skin injection sampling differs
from the order of venous blood sampling.

« Because the injection activates the clotting
system, blood clotting tests are usually taken
from the first drop.

« The anticoagulant-containing tubes are then
taken, and finally the serum tubes, as the
samples coagulate easily and the cells
disintegrate.

* However, to minimize gas leakage, the
capillary sample is taken immediately first or, in
the case described, immediately after the INR
sample.




Biomedical laboratory scientist/technician

2(3.8

17 (30.9%)

36 (65.5%)

I Yes No [ | do not know

Group reply

1(5.3%

14 (73.7%)

H Yes No [l | do not know

v Case 3|Is the sampling order correct?

All profession groups

7(7.19

W Yes

No

28 (28.3%)

I | do not know




Figure 2. Correct preanalytical errors found Figure 1. Expected action found by different groups

B Biomedical laboratory scientist/technician Others All W Biomedical laboratory scientist/technician Others Success for all
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Pre-analytical caze : Highly coloured urine sample

Murse, working for a domestic care services, makes a visit to-a customer. The nurse receives a highly coloured urine sample (picture aitached) from the customer. Together
with the customer they go through the essentials in urine sample collection. Urine should be in the bladder for af least 4 hours. In addifion, the nurze makes sure that the
zample collecticn has been performed according fo instructions. The nurse identifies the sample with an 1D-label including personal information and sample coflection time
The nurse puts the =ample info a container with a cold pack.

Az zoon as the nurse arrives to the office, the urine sample is carefully taken out from the container o the fable. On the table, the nurse finds a container full of test sirips.
The nurse makes sure thal the strips are dry, siraight {i.e. unbent), and that their expiralion date is in the future. The nurse picks one strip from the container and lays it on the
fzble. Then, the nurze takes a pipetie and drops a small amount of sample ocn each test pad. Fast reaclions are seen on each reaction pad. The nurse writes down the
reactions to a form for resulis. Finally, the results are copied from the form 1o an elecironic information sysiem

Case example:

Urine strip test, EQA3

Scheme expert

PhD, Production Control Manager Eeva
Toivari, Fimlab




LABQUALITY URINE STRIP TEST, EQA3

Nurse, working for a domestic care services, makes a visit to a customer. The nurse
receives a highly coloured urine sample (picture attached) from the customer. Together
with the customer they go through the essentials in urine sample collection. Urine should
be in the bladder for at least 4 hours. In addition, the nurse makes sure that the sample
collection has been performed according to instructions. The nurse identifies the sample
with an ID-label including personal information and sample collection time. The nurse
puts the sample into a container with a cold pack.

As soon as the nurse arrives to the office, the urine sample is carefully taken out from the
container to the table. On the table, the nurse finds a container full of test strips. The
nurse makes sure that the strips are dry, straight (i.e. unbent), and that their expiration
date is in the future. The nurse picks one strip from the container and lays it on the table.
Then, the nurse takes a pipette and drops a small amount of sample on each test pad.
Fast reactions are seen on each reaction pad. The nurse writes down the reactions to a
form for results. Finally, the results are copied from the form to an electronic information
system.



LABQUALITY PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION

Expert comments

* The sample collection can be considered to
have been performed correctly. The nurse
went through the essentials in urine sample
collection with the customer.




LABQUALITY PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION

Expert comments

* The sample collection can be considered to
have been performed correctly. The nurse
went through the essentials in urine sample
collection with the customer.

* The sample was not correctly analyzed.




LABQUALITY PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION

Expert comments

» The sample collection can be considered to
have been performed correctly. The nurse
went through the essentials in urine sample
collection with the customer.

» The sample was not correctly analyzed.

* The sample was incorrectly handled as in the i
sample not mixed), there was an error in
dipping the test strip and incorrect timing for
reading the results).

» This caused an elevated risk of patient safety.
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Questionnaire: which Ql’s are in use?

100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%

0% 0%
Patient Ordering errors Patient Sampling erros Sample handling Other errors
recognition preparation errors
errors errors

mFollowed mNotfollowed mFollowed electronically
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Noklus EQA-program for common OKLUS
quality indicators 2021 (2018-2021)

« 5 quality indicators:

Proportion of rejected potassium analyzes due to hemolysis
(Preanalytical)

2. Proportion of EQA results for HbA1c outside Noklus
acceptance limits (Analytical)

3. Turn Around Time (TAT) of CRP/INR value at 90" percentile
(STAT) (Postanalytical)

4. Incorrect sent laboratory reports (Postanalytical)
5. Waiting time at the outpatient clinic (Preanalytical)

» September as registration period
« Anonymous reporting
« 48 registered and 45 submitted answers (94%)

Norsk kvalitetsforbedring av laboraterieuncersakelser

Courtesy of Gunn B.B. Kristensen



|

What the future holds

i

. The Product

Vitestro's device combines Al-based, ultrasound-
guided 3D reconstruction with robotic needle
insertion, ensuring accurate and secure blood
collection . The procedure is performed fully
automatically, from tourniquet to bandage
application.

Meet your new blood-drawing, needle-
wielding robot phlebotomist
By John Hewitt on August 19, 2013 at 2:43 pm

f vy 6 &Y F

Drawing blood should be a routine procedure. Unfortunately complications can be
common either in the elderly. who may have a compromised vasculature, or in children
who are literally scared out of their minds. A startup based in Mountain View, California
aims to replace your friendly phlebotomist with a robot. If this new device can gain patient
confidence and perform well under ideal conditions, perhaps it can also be of service in
more demanding conditions as well.

The robot phlebotomist, known as the Veebot, looks like it is a specially modified version
of one of Epson’s standard manipulator arms. Epson manufactures some of the fastest,
and fortunately, most accurate multi-axis arms in the business. The head used on the
Veebot appears to be custom adapted to provide the additional elements needed to
finesse the ideal stick. Human technicians undoubtediy have more flexibility in adjusting
the angle and force applied when trying to penetrate the near side of vein without going
clean through it. What the robot has going for it, though, is better tools for identifying the
optimal place to jab you in the first place




@
 Possibilities, pros and cons of these robots? | |
» Could the sample be screened for hemolysis right away? Andia-new
if needed?

« How do robot and human phlebotomists differ? Is one bett€r than the

« What about children and the elderly who are not the easiest ones,
from. How will the sampling robot work on them? How about patients
towards phlebotomy? ‘

I?k

* How should we arrange the QC and EQA for the samplin



LABQUALITY Experiences in EQA for phlebotomy and urine sampling

+ Easy to come up with relevant cases

- Makes it tricky for the experts to adhere to all
Procedures sttt i

- Not followed necessarily, education needed

+ Cases work well and can be used for educational

Sa m IeS purposes.
p - If only we could mimic the phlebotomy or the urine
sampling procedure

+ Easy to repeat if a procedure up and running
- Laborous to gather if no help from LIS

Quality
I nd |Cat0 'S - Are all mistakes reported if not LIS used
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Performance in the preanalytical

Qua!ity cannot fnheaasseupeededs to be monitored and
be improved
without being \ Y
measured




