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MY PERSPECTIVE



WHO Guidelines on Drawing Blood: 
Best Practices in Phlebotomy.

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







• For laboratories and 
organizations who do 
sampling or process samples

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



WWW.VIERITESTISUOSITUS.FI – POCT RECOMMENDATION





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)



• Laboratories are not always the ones 
taking the samples,

• 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. 

CHALLENGES



SFS-EN ISO 22870:2016

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

4:11

shall determine action to 
eliminate the causes of potential 
nonconformities in order to 
prevent their occurrence.

4:14

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)
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THE ECLM- EUROPEAN URINALYSIS 
GUIDELINES 2000

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.

The document to be updated

XVI BALTIC CONGRESS of LABORATORY MEDICINE, Tallinn, 2022

◦ Courtesy of Dr. Timo Kouri



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? 
• Quality of processes, including performance specifications 

Terms of reference:

• 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

1
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Courtesy of Dr. Timo Kouri 
N.B. Texts still in draft mode!



Sampling 
occurs in the 
preanalytical 
phase
The extra-analytical phases 
have the highest rates in 
errors

Lippi et al. Diagnosis 2018



There are a lot of 
guidelines

Most of the errors happen
in the preanalytical phase



Simundic et al., Clin Chem Lab Med, 2014

ARE THE GUIDELINES FOLLOWED? 



Lindberg Seemann & Nybo, Biochemia Medica 2016

Assessed the compliance 
with the local phlebotomy 
guideline to investigate 
whether adherence to the 
phlebotomy guideline 
improved with the help of 
quality control



Bölenius et al.,BMC Health Services Reseach 2013



Wallin et al., Clinica Chimica Acta, 2009



Preanalytical EQA 
–
How to arrange it?

Kristensen et al.,Biochemia Medica, 2014  



• 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

Quality 
Indicators



EQA for the preanalytical phase since 2014

Preanalytics, 
clinical chemistry

Preanalytics, 
urine and blood 

sample 
collection

Preanalytics, 
microbiology

Preanalytics, 
POCT in 
chemistry

Preanalytics and 
process in 
anatomic 
pathology

Preanalytics, 
Pneumatic 

Sample 
Transport



Case description

What would you do? 

Identify the possible errors

Results grouped by profession

Expected corrective action and 
preanalytical errors presented in the 
report. 

TYPE 1: COLLECTING INFORMATION



Integrated EQA  
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



Case example: 
Preanalytics, urine and blood sample collection
Scheme experts
Clinical chemist, PhD, Elina Porkkala-Sarataho
POCT nurse Teija Vainiomäki



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? 

PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION



• 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.

PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION

Expert comments





Integrated 
preanalytical EQA 
as part of the 
blood gas scheme
Pelanti J, Vanhanen A-R, 
Rauhio A, Berghäll H, poster

• Results from 2017 and 2018

• Success in finding the 
peranalytical errors is case-
dependent

• Routines, education and training 
in the preanalytical phase vary in 
different countries



Case example: 
Urine strip test, EQA3
Scheme expert 
PhD, Production Control Manager Eeva 
Toivari, Fimlab



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.

URINE STRIP TEST, EQA3



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

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.

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 
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. 

PREANALYTICS, URINE AND BLOOD SAMPLE COLLECTION

Expert comments



National preanalytical group, 
chair professor Kerttu Irjala

• Recommendation for Finnish 
preanalytical quality indicators 
published in 2016

• Selected QI’s
Patient misidentification
Errors in sample collection
Sample unmarked
Sample marked wrong
Wrong sample container
Contaminated sample
Delays in STAT –samples
Patient reinvited to sampling



Questionnaire: which QI’s are in use? 
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Courtesy of Gunn B.B. Kristensen



What the future holds



• Possibilities, pros and cons of these robots?

• Could the sample be screened for hemolysis right away? And a new sample taken 
if needed? 

• How do robot and human phlebotomists differ? Is one better than the other? 

• What about children and the elderly who are not the easiest ones to take samples 
from. How will the sampling robot work on them? How about patients with anxiety 
towards phlebotomy?

• How should we arrange the QC and EQA for the sampling robots? 



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 

guidelines 
- Not followed necessarily, education needed

Procedures

+ Cases work well and can be used for educational 
purposes. 

- If only we could mimic the phlebotomy or the urine 
sampling procedure

Samples

+ Easy to repeat if a procedure up and running
- Laborous to gather if no help from LIS
- Are all mistakes reported if not LIS used

Quality 
Indicators



Quality cannot 
be improved 

without being 
measured

Performance in the preanalytical
phase needs to be monitored and 
measured

We need to be on our toes to develop
the best possible ways to challenge
our participants also in the
preanalytical phase, not just for 
phlebotomy and urine sampling but for 
all parts of the preanalytical process. 


