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Preanalytical challenges in an
automated lab?

* Sample transportation
 Sample reception

* On-track stability I
* Volume detection

* HIL indices

° IT
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e External samples (GP’s, other hospitals)
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Sample transportation

Do we have everything
under control?



Table 2. Basic data of participants

How many samples are received by PTS in percentage of in-house samples?

Less than 10 % 6 14
From 10-25 % 8 19
25-50 % 14 33
From 50-75 % 3 7
More than 75 % 11 26
Has your system been validated?

Yes 31 69
No 14 31
How did you validate your system?

Hemolysis indices 23 32
Potassium concentration 19 26
Visible hemolysis 6 8
Sample rejection 4 6
G-logger 3 4
Other, please specify 17 24




Sample transportation

CONCLUSIONS: Owing to their high degree of heterogene-
ity, the retrieved studies were unable to supply evidence
for the safety of using PTSs for blood sample transporta-
tion. In consequence, laboratories need to measure and
document the actual acceleration forces in their existing

PTS, instituting quality target thresholds for these mea-

surements SllCh ds HCCEIEI‘HtiGH VeClor sums. C(}I‘_[l uter
modec lﬂg Hllg t be d4pp lIed (o the evaluartion of ruture

PTS installations. With the Increasing use of PTS, a har-
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Fig. 2. Acceleration profiles after calculation of the vector sum for the x, y, and z axes.

The profiles were recorded with data loggers that were sent together with blood samples to the laboratory. The number of peaks
observed in the profiles and their ampitudes increased with transportation speed., (A), Acceleration profile of hand transport,
which served as control. (B-D), Acceleration profiles of transports by PTS with different speed settings, 100%, 80%, and 62%:
v, velocity,

Streichert et al. Determination of hemolysis thresholds by the use of data loggers in
pneumatic tube systems. Clin Chem 2011;57:1390-7.
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Sample reception

* Automated sample reception
— Bulk sorters/direct on track
— Racks from internal sampling

— Racks from GPs

* Arrival registration
e Cap colour recognition

* Sorting
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Colour coding for blood collection tube closures —

a call for harmonisation
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Sample reception l

Benefits

* Well-described, uniform procedures
* Less hands-on

* Expedit sample registration

* Faster TATs

Pitfalls

* Overview?

* The sorting algorithm?

* How do we gather experience?
* And initiate optimizations?
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Sample reception

stic_ March 2019
Mar-2019

01 02 03 04 05 06 07
ERROR_ALIQUOT 0O 16 87 97 66 67 6
ERROR_BARCODE 32 50 218 191 112 130 23
ERROR_GENERAL 4 8 219 186 289 154 18
ERROR_LOOPING 13 11 137 111 51 48 11
ERROR_SENSOR 5 5 56 36 40 33 11
ERROR_TAC 33 26 115 93 70 83 11
AM_3 ERROR ORDER 24 66 176 143 119 147 11

10 11 12 13 1
68 72 99 38

170 134 191 159 3
339 234 317 34

130 76 94 68 2
24 42 29 34

9% 82 73 76 1
138 158 164 144 2

Error total 111 182 1008 857 747 662 91
Input total 1718 1708 9478 8304 8049 7764 1604
Error % 6,5 10,7 106 10,3 9,3 85 5,7

965 798 967 553 11
047 8468 8591 7350 141
10,7 94 113 75 7,
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Sample reception

Clim Chem: L3k Med 2017; 55(10): 14761488 DE GRUYTER

Table 5: Example of performances specifications for some Qls of the key processes.

Quality indicator Code Performance specifications
High Medium Low
Pre-anaytical phase
MisldentIfication errors Pre-Misk <0.002 0.002-0.13 =0.13
Pre-MisS 0 0-0.056 =0.056
Pre-lden 0 0-0.23 =0.23
Incorrect sample type Pre-WroTy 0 0-0.03 =0.03
Pre-WroCo <0.003 0.003-0.03 =0.03
Incorrect fill level Pre-InsV =0.014 0.014-0.092 =0.092
Pre-SaAnt <0.07 0.07-0.57 =0.57
Unsultable samples for transportation and Pre-Not5t 0 0-0.01 =0.01
storage problems Pre-ExcTim 0 0-0.13 =0.13
Clotted samples Pre-Clot =0.11 0.11-0.43 =0.43
Intra-anaytical phase
Unacceptable performances In EQA-PT schemes Intra-Unac <2.4 2.4-3.8 =3.8
Post-anaytical phase
Inappropriate turnaround times Post-PotTAT =55 55—70 =70

Incorrect laboratory reports Post-IncRep 0 0-0.03 =0.03
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Sample reception l

You may need

e Stability control (sampling - reception)

* Overview — daily/weekly/monthly?

* Quality indicators!

e Continuous optimization of sorting algorithms
 What about STAT samples? Pediatric samples?


http://www.olamoller.com/blood-samples-creativity/blood-sample/
http://www.olamoller.com/blood-samples-creativity/blood-sample/

On-track stability?
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On-track stability?

Has the stability actually been tested?
Stability after decapping? (ammonium, CO,)
Evaporation, especially for pediatric samples?
What is the track time actually? Any queues?

( - D
J N
|
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On-track stability?

You may need

* Validation of the stability of fragile samples
* And analytes!

* Time statistics is necessary — also considering
worst case scenario

* Place equipments correct (e.g. for Ca++)
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Volume detection

Benefits
* A precise, standardized evaluation
* Security (primarily for coagulation testing)

Pitfalls

* Rejection of too many marginal samples?
* Time?

* Calibration?
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Volume detection

You may need

Magnette of al Thrombosts Jownal [2006) 14:49

D01 10:1186/512958016-01242 Thrombosis Journal
Pre-analytical issues in the haemostasis @
laboratory: guidance for the clinical

laboratories

A. Magrette', M Chatelain', B. Chatelain', H. Ten Cate® and F. Mullier'"[®


https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjRj-Gq_KPJAhXHwA4KHQGaDLgQjRwIBw&url=https://www.flickr.com/photos/m-alo/4739728992&bvm=bv.108194040,d.ZWU&psig=AFQjCNGYs5yUBsLPrZUD35lkuAU0KazZCg&ust=1448279540552212
https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjRj-Gq_KPJAhXHwA4KHQGaDLgQjRwIBw&url=https://www.flickr.com/photos/m-alo/4739728992&bvm=bv.108194040,d.ZWU&psig=AFQjCNGYs5yUBsLPrZUD35lkuAU0KazZCg&ust=1448279540552212

HIL indices

Benefits

e Standardized

* Reproducible

* Can be defined individually for each analysis
 Documentation available, e.g. for Ql

Pitfalls

e Evidence-based?

e Extra analyses (= time)

* Are the HIL analyses in control?
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Hemolysis-Icterus-
Lipemia Index
Analysis: A National
Survey on the
Validation and Use
on Automated
Equipment

TO THE EDITOR:
According to the accredita-
tion standard ISO 15189:2012
(7), laboratory analyses must be
validated before being imple-
mented into daily use to assure
the performance of the analysis
in terms of precision, bias, CV,
analvsis range. etc. However.

HIL indices

LETTER TO THE EDITOR

cal error (3), and the proportion
of hemolyzed samples received
at the laboratory has been re-
ported as high as 3.3% of all
routine blood samples (4). It is
therefore important to study
the magnitude of the challenge
an unvalidated H index analysis
poses.

To elucidate this, we investi-
gated the use and the validation
procedure of an automated HIL
index analysis at Danish depart-
ments of clinical biochemistry.
A questionnaire was sent to all
Danish departments of clinical
biochemistry (n = 17). The
guestionnaire was answered by
a medical director or a technical

' T r wl 1

ment only wused it for
chemistry analyses. Four de-
partments also used the HIL
index analysis for their coagu-
lation analyses. Seven depart-
ments performed the HIL
index analysis before perform-
ing the requested analyses,
whereas 7 did not. One de-
partment performed the HIL
index analysis and the re-
quested analysis simultane-
ously (2 did not answer this
question). Four departments
had validated the HIL index
analysis and performed inter-
nal QC, while 5 participated in
an external QC program. Only
1 department blocked analysis

roal E 1 1 “r

Gils et al., JALM 2017
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HIL indices

Table 1. The questionnaire.

Missing
Yes No answer
Are the HIL analyses performed on
. : : : 0 0
chemistry/immunochemistry instruments?
Are the HIL analyses performed on coagulation 19 'I
instruments?
Are the HIL analyses validated? 13 0
Do you use internal QC for the HIL analyses? 4 12 0
Do you participate in an external QC program for 5 12 0
the HIL analyses?
Are the HIL analyses calibrated? 3 13 0
Is the HIL index always performed before the g - 5
requested analysis?
Is the requested analysis blocked if the HIL index . .
exceeds the recommended threshold, or is it . Th r?qJEJtEd ar‘:.l}”. s blocked 0 0
, e S 6: Only the answer is withheld
only the answer that is withheld?
Is the result of the HIL index reported together 0 17 0

with the requested analysis?

Gils et al., JALM 2017
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HIL indices

You may need

Contents lists available at ScienceDirect

Clinica Chimica Acta

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

Discussion

Call for more transparency in manufacturers declarations on serum indices:
On behalf of the Working Group for Preanalytical Phase (WG-PRE),
European Federation of Clinical Chemistry and Laboratory Medicine (EFLM)

Alexander von Meyer™”, Janne Cadamuro®, Giuseppe Lippi¢, Ana-Maria Simundic®

2 Institute for Laboratory Medicine, Kliniken Nordoberpfalz AG and Klinikum St Marien, Weiden and Amberg, Germany
 Department of Laboratory Medicine, Paracelsus Medical University, Salzburg, Austria

“ Section of Clinical Biochemistry, University Hospital of Verona, Verona, Italy

4 pepartment of Medical Laboratory Diagnostics, University Hospital Sveti Duh, Zagreb, Croatia
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IT

Challenges?
* IT QC when:
— New equipment is added
— New analyses are established
— Applications are added or updated
— After service/PM

* Routine cooperation between manufacturers of
middleware, LIMS and EPJ systems, along with
local/regional IT and your own specialist

e Should test reports be tested regularly at the
“receiving end”?



IT

You may need

Clear, well-known SOP’s
T experts at the lab (!)

mproved systems from the companies — what
nappened to plug’n play?

T bots that can solve the problems themselves?



In summary

N

* Automation do improve lab efficiency!
* Butitis not fully automated!

* There are still many issues to monitor to ensure
quality of the entire process — especially
preanalytically!

As a minimum you must be aware of



PTS
Reception

Volume
HIL
Storage

IT

And
Remember

In summary

IR

QC prior to use and continuously

Statistics and continuous reevaluation
of sorting algorithms

QC and reevaluation of accept limit
Validation and continuous QC
Reevaluate algorithms

Yes, QC is indeed needed!

Use Quality Indicators

Keep your eyes on the sample!



SO

Are there any preanalytical challenges
in an automated lab?

INDEED!

But they can be solved with
knowledge, awareness and

good ofdfashioned QC



ENJOY

F

vM A PROy,

| |

LABORATORY
TECHNICIAN

WITHOUT ME

YOUR DOCTOR IS JUST

GUESSING
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