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At your Laboratory / your institution:

Are the exact date and time of blood
collection provided with the sample ?

Yes, for all samples
Yes, for most samples
Yes, for some samples

No (e.g. only the time of order placement
IS provided)
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A Why do we need to know the sampling
time?

A Situation in Europe

A Existing solutions
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1. Legal or regular requirements

ISO 15189

5.45 Sample transportation

(-..)

The laboratory shall have a documented procedure for monitoring the
transportation of samplesto ensure they are transported:

A a) within a time frame appropriate to the nature of the requested
examinations and the laboratory discipline concerned,;
5.4.6 Sample reception

The laboratory” s procedure for sample reception shall ensure that the
following conditions are met

(...)
c) Where there are problems with patient or sample identification,
sample instability due to delay in transport (...)
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Transport-Time =

Time of Reception in the Lab
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2. Quality management

Turnaround time (TAT) is one of the most important key
performance indicator (KPI) for laboratories

Table 1. Physician definitions of ED TAT start and end times (% responses).*

All ED Paediatrics  Surgery Int. Med. Other

Start Time

Lab Receipt 9 13 8 4 5 7

When Drawn 15 13 22 14 14 18

On ED Order 28 40 16 18 19 16

Physician Request 45 33 51 63 58 57

Physician Realisation 2 1 4 1 3 2

End Time

Physician acts on results 0 0 0 1 1 3

When charted 5 3 3 7 6 7 Clin Biochem Rev. 2007 Nov; 28(4): 179-194.
ED gets results 50 67 26 33 32 29

Physician gets results 44 26 72 2 62 57 Laboratory Turnaround Time

Robert C Hawkins
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Review

Rubén Gémez Rioja*, Débora Martinez Espartosa, Marta Segovia, Mercedes Ibarz,

Maria Antonia Llopis, Josep Miquel Bauga, Itziar Marzana, Nuria Barba, Monserrat Ventura,
Isabel Garcia del Pino, Juan José Puente, Andrea Caballero, Carolina Gémez, Ana Garcia
Alvarez, Marfa Jes(s Alsina and Virtudes Alvarez

T . . Temperature_graup Citation
Laboratory sample stability. Is it possible to Retigeraton At .
age . ' | | T ! I .
define a consensus stability function? An example " | T —T—[| g::’::“r:?.?
. 10 Bush VJ
of five blood magnitudes " g @ Cums.
7500 S czana
Fobker M
o0 Tapee e g -oua 3 Qs
o 15 £ _12500 s K””?H‘J.I
o 20 E = Kocijancic M
o —20.001 o 22 % 15000 € OddozeC,
& o 24 T 3] Rossing RG
- 4 g 00N i I 2 2 Fitine for Teta
- E =1 a—
g 000 'E.%EE { =2500 \\:\\""-..______ %
3 6000 5 50,00 . - 3
: —22 9_' o
§ "--.34 =75,00 s .‘. “--.,___'_ ﬁ
L _g0.00- ::35 ~100,00 =
=125.00
—100.00+ -15000
6 2:'1 4:3 '.l’.E 'Q.ﬁ 0 24 48 72 95 0 24 48 72 96

I > Time, h I > Time, h

L4
Figure 2: Glucose stability dependency on temperature.

Figure I: Glucose stability in basic conditions.
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4. Reference Values
Some reference values are correlated to the time of day

Clinical Chemistr e

Hom Abou rtic Infofor ~  Resources = Abstracts Submit Contact

Sampling Time Is Important but May Be Overlooked in Establishment and Use of
Thyroid-Stimulating Hormone Reference Intervals

Esther Jensen, Ole Blaabjerg, Per Hyltoft Petersen, Laszlo Hegedls

AConsequently, our proposal is to establish reference intervals as a
function of time of samplingto reveal the influence of time on reference
limits for serum TSH. The outcome of sampling time investigations will
indicate whether such data will lead to recommendations for time of
sampling or to time-dependent reference intervals. i
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5. Therapeutic Drug Monitoring (TDM)

For calculation of drug doses based on TDM sampling time
IS mandatory

re A frequent problem is, that blood sampling at different time points
throughout the dosing interval leads to concentrations that may be
misinterpreted as conferring an enhanced risk for adverse drug
reacti nnec A

Consensus Guidelines for Therapeutic Drug Monitoring in
Neuropsychopharmacology: Update 2017

Authors

C. Hiemke' 2, N. Bergemann?®, H. W. Clement?, A. Conca®, |. Deckert?, K. Domschke?, G. Eckermann®, K. Egberts?,
M. Gerlach?, C. Greiner'?, G. Griinder, E. Haen'2, U, Havemann-Reinecke'?, G. Hefner'4, R. Helmer'5, G. Janssen’¢,
E. Jaquenoud'’, G. Laux'8, T. Messer'?, R. Méssner2?, M. |. Miiller?!, M. Paulzen'", B. Pfuhlmann?®?,

P. Riederer®, A, Saria??, B. Schoppek?4, G. Schoretsanitis?5, M. Schwarz2%, M. Silva Gracia'?, B. Stegmann'2,

W. Steimer??, |. C. Stingl'%, M. Uhr28, S, Ulrich?, 5. Unterecker®, R. Waschgler??, G. Zernig?* 3, G. Zurek?2,

P. Baumann33

Hiemke € et al. Consensus Guidelines for Therapeutic... Pharmacopsychiatry 2018; 51 9-62
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5. Therapeutic Drug Monitoring (TDM)

For most reference values steady state conditions are
wanted.

No steady state Dosing based on AUC
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*Fig. 3 Time to concentration curves expected under steady state
conditions for valproic acid in blood after daily oral doses of 900 mg
with dosing intervals of either 12 h (solid, Cmin1) or 24 h (hatched,
Cmin2). The average elimination half-life (£1/2) of valproic acid is
14 h. Circles and error bars indicate expected trough (Cmin) and
average concentrations (Cav) £ standard deviation (SD). Therapeutic Drug Monitoring of antiinfectives in intensive care medicine

Hiemke C et al. Consensus Guidelines for Therapeutic... Pharmacopsychiatry 2018; 51: 9-62 Dtsch Med Wochenschr 2014; 139: 1889-1894 - N. S. Nosseir et al., Therapeutisches Drug Monitoring ...
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What would be the most important
reason to improve the documentation of

time of sampling for you?
Legal or regular requirements
Quality management
Stability
Reference values
Therapeutic Drug Monitoring (TDM)

others


file://localhost/upload.wikimedia.org/wikipedia/commons/c/c1/Klinikum_Amberg_Logo.svg

Conclusion 1

WE DO NEED EXACT SAMPLING TIME
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Survey EFLM

Are the exact date and time of blood collection
provided with the sample?

In-patients Out-patients
* Yes, for all samples * Yes, for all samples
* Yes, for most samples * Yes, for most samples
® Yes, for some samples = Yes, for some samples
“ 6No {e.g. only the ime of order placernent is provided) * 6No {e.g. only the time of order placernent is provided)
& We don't serve m/out-patients * We don't serve m/out-patients


file://localhost/upload.wikimedia.org/wikipedia/commons/c/c1/Klinikum_Amberg_Logo.svg
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Discrepancy pilot survey vs final survey KLINIKUM ST MARIEN W
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Pilot Austria EFLMsurvey i all
"Do you know when the fAre the exact date and time of blood collection
blood was collected" providedwith thes a mp | e i
In-patients Out-patients
n % n %
Yes 17 Yes, for all samples 654 51,1% 488 38,7%
No 57 Yes, for most samples 349 273% 437 34,7%
Partly 7 Yes, for some samples 108 8,4% 149 11,8%
No No (e.g. only the time of order
external 1 1,2% placement is provided) 169 13,2% 187 14,8%
no Tatal 1280 100,00 1261 100,0%
answer 3 3,5%
Total 85

In-patients Out-patients
% n %
16 27,1%
12 20,3%

Yes, for all samples
Yes, for most samples

Yes, for some samples
No (e.g. only the time of order
placement is provided)

Total

EFLM WG-PRE unpublished data
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Brief E-Mail Survey among WG-PRE members

Question: How Is the sampling time documented and how
would you estimate the guality of the documented time.

Country Inpatients Outpatients
Phlebotomist All staff

Documentation Documentation

in in Documentation in

HIS/LIS/Ordering HIS/LIS/Ordering HIS/LIS/Ordering

Special device |system Time Quality |Special devicgsystem Time Quality |Special devicgsystem Time quality

Germany no middle no no variable* no n/a n/a n/a
Austria n/a n/a n/a no low no no good good
Italy n/a n/a n/a no variable no yes device perfect
Croatia n/a n/a n/a no variable no no good good
Spain no no no no no no no no no
Spain (2) n/a n/a n/a no variable no no variable variable**
UK no good good no variable no no variable no
Denmark yes perfect (device) |perfect no variable* good no good good
Sweden no pefect perfect no pefect perfect no pefect perfect
Turkey n/a n/a n/a yes device good yes device good
Belgium no no no no good good
Russia no no no no variable no no good almost good
us no yes good no no good no yes good
Portugal n/a n/a n/a no variable* good yes device almost good
Norway no perfect good no perfect good no good good
Ireland no good good no good good no poor poor
Serbia n/a n/a n/a no no no no good almost good

*often preentered, meaning written apriori in the LIS, but not necessariliy adjusted acording to the actual time of sampling
** Hospital unit - perfect, Primary care unit - weak
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Conclusion 2

MANY DO NOT HAVE EXACT SAMPLING
TIME WHERE THEY WANT/NEED IT
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Which solution can solve our problem ?

Overview
(without claim of completeness)

Cost

‘@2 Quality of documentation

(O  Availability
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1. Paper based Request

Requirements: Just paper forms with a field for collection time
Advantages: Usually implemented in all laboratories, no additional effort
necessary

Limitation: Usually low quality and low compliance
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2. Order entry system (electronic documentation)

with opportunity to fill in sampling time including the possibility of later
modification.

Requirements: Electronic Order entry system with specific functionality
Advantages: Usually implemented in Order entry systems, no additional
effort necessary

Limitation: Usually low quality of documentation, Orders are registered often
long before blood is collected, therefore the time is often not correct

es Klinlikurm Minchen Schwabing w2378

D 3O (=
= d-
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3. Single (extra) Device

just for documentation of the collection time, e.g. Smartphone with camera
Requirements:training, WiFi, large number of devices

Advantages: Independent device, identification of sample collector
Limitation: Extra costs for the device, extra costs for an additional interface
or software to the LIS

Picture by Mads Nybo ®
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4.Automatic tubelabeling system

Requirements: Power supply (also as uninterruptible power source); LIS
interface

Advantages: minimization of patient misidentification; phlebotomist guidance

throughout sample collection process; recognition of blood tubes by cap color,
optimizing label position on tube

Limitation: limited throughput; specific training; extra cost
for multiple devices; recalibration after change of tubes lot for color recognition
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