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Uvod

Moderni analyzatory se stale zlepsSuji v citlivosti
a reprodukovatelnosti analytické faze. Naproti
tomu, mnoho preanalytickych aspektd se rdzni a
mUZe mit vliv na vysledky koagulacnich
vysetreni. PT a APTT tvofri nejvétsi skupinu
vySetreni v koagulacni laboratofi. Tyto metody
se vyuzivaji pro hodnoceni Siroké skaly klinickych
stavl od diagnostiky po monitorovaci ucely.
Odvozuji se z nich mnohé specialni testy, jako
vySetfovani faktord nebo aktivit proteind C a S.
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Pre-analytical variables

Pre-analytické variability

Pre-analytické variability |ze rozdélit do 3 kategorii. Kazda z téchto kategorii zahrnuje mnozstvi
individudlnich moZznosti, které mohou mit vliv na testovani. Nékteré variability se rlizné projevuji v
kombinaci s reagencii a pristrojem.

e Odbér vzork( (véetné vybéru pacienta)
* Transport a stabilita vzorku
» Zpracovani a skladovani vzorkd
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Vybér pacientu
Odbér vzorku

Doporuceni pro vybér pacientt

» Kazda laborator by méla mit stanoveny vlastni referencni intervaly v zavislosti na populaci.

* Pred odbérem by pacienti méli byt uvolnéni a méli by se vyhnout fyzickému i psychickému
stresu, ktery mUze ovliviiovat vysledky, obzvldsté vWF a funkce desticek.

* Funkce krevnich desticek pro studie by méla byt provadéna u pustujicich pacientll bez 1écby.

* U monitorovanych pacientl (napt. antikoagulacni terapie) je nutné dodrzovani spravného

Casovani. (tabulka) Cmamow e omwoseecies e

+ Anti-Xa megsurements also acceptable,

Unfroctionsted APTT & hours ofter dose  Circuit enticoagulation may require more frequent manitoring
Anti-Xa initiation or adjustment - Circuit anticoagulation may require higher dasing that cannot be measured
Heporin by APTT, s0 ACT may be the optimal test.
Low-molecular-weight Anti-Xa & hours after third dose - Hybrid or LMWH calibrated anti-Xa ore acceptable.
Pentasaccharide Anti-Xa 3 hours ofter dose + Pentasaccharide-colibrated anti-Xa reported in mg/L or mg/dL
- I outside torget, consider VKORC mutation.
) Antagonist—oral C:L'IL’:';“; [h::fi‘::nm'g:nsgr";‘ﬂ:" ) First INR is with 12-24 hours of first dose « If within target, dose is probably acceptable.
Vitamin K P Py - If lower than target, probably need to adjust dose higher.
Antagonists

Antithrombetics

[reversal therapy)

PT/INR

Platelet-function tests

1¥:12 haurs
Oral: 12-24 hours

1 week ofter initiotion of theropy

- Patient may have additional reversal agents,
- More-frequent monitoring may be necessary if patient is bleeding.

« No consensus on method for measuring or whether necessary.

- Methods include PFA Systems, ULTEGRA, and braditional platelet oggregation.

Antiplatelet—
intravenous

Fibrinolytics

Platelet-function tests
(if concomitant therapy, then ACT)

T, FBG, XDP, FDP

Drug-dependent
‘Within 0.5-2 hours

10-15 minutes ofter completion of infusion

- POC or platelet-function methods, including ULTEGRA, TEG, or ROTEM-based
methods. Traditional platelet aggregation studies may also be suitable

+ No cansensus or recommendations far monitoring available.
Platelet-function tests (if concomitant therapy, then ACT)

+ 30 minutes for checking cotheter function

Antifibrinolytics

PT/INR, APTT, ACT
APTT, ankidll, ECA, ECT

Max. concentration at 2 hours ofter initiation of infusian

HIT treatment: 4~6 hours

« No cansensus or recommendations far monitoring available.

+ Drug Labeling indicates APTT or ACT, but ather mare-specific testing may

ot {may require ACT if high dose for PCI),
e e e PClinfusion: 5 ond &5 minutes be desirable, especiolly when therapeutic target is not achieved.
« Collect just before next dose.
o ECT, £CA, lla, dTT Trough samples (5-30 minutes prior to next dose) N ok oyl e i e ol 2-2 b ofber ds:
« Collect just before next dose.
Xa Crug-calibrated anti-Xa Trough samples (5-30 minutes prior to nest dose) « If peak samples ore desired, then usually 2-3 hours after dose.
DOAC - Specific drug-calibrated anti-Xa.
Reversal—dabigatran ECT, ECA, anti-la 10-15 minutes ofter completion of infusion - No consensus or recommendations far monitoring.
Aeversal_rivaroxabon/ - No consensus o recommendations far monitoring.
" Anti-Xa & hours ofter infusion ko reassess anti-Xo « The drug is continuously infused. Once infusion has stopped, DOAC levels may rise.
apixaban
- Specific DOAC-calibrated anti-Xo.
Aeplocement thero Physician-guided. PK studies may be required. « Note that newer replacement theropies for hemophilia using modified
ol - oy Factor level Consider baseling, 30 0 min, 2, 4,8, 12, (PEGylated, olbumin-fused, etc.) factar replacement may require special methods.
(hemophilia A or &) !
and 24 hours for PK Eime periods. - Sing| assay or prferre:
DDAVPYvasopressin VWE, Pyl Baseline, 30 minutes, 2. 4, Ond 6 hours post-drug delivery | - Drug delivery is eitner by nasal spray of infusion.
Factor Baseline an tes ofter “Ho ions far menitoring.
Replacement PeCerancc PR, APTT completion of administration - For APCC, no relotionship to decreasing clotting fimes and bleeding outcames.
il BT/INR 10-15 minutes ofter infusion - Ho consensus o recommendations for monitoring
FFP, cryoprecipitate,
or other plasma-based PTANR, APTT Baseline {preinfusion} and 30 minutes - F8G, FVIl, FX1IL, or other factars may be assessed if replacing for that purpose

products
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Odbeér vzorku

Doporuceni pro odbér vzorku

* Byly pozorovany vyznamné rozdily u PT a APTT pfi pouziti zkumavek o stejné koncentraci citratu
od rGznych vyrobc(. Laborator by méla validovat tyto systémy pred pouzitim.

* U nabéru strikackou by méla byt pouzita strikacka mensi nez 25 ml (idedlné 10 ml) v kombinaci s
jehlou s ,motylkovym® systémem.

* Jehly pro koagulaéni nabéry by mély mit velikost od 22 do 19 G, mensi jehly (23-25G) jsou
doporuceny pro pediatrické vzorky a Spatny Zilni pFistup.

* Pro nabéry vétsi nez 30 ml jsou doporucovany jehly velkosti 18 G.

* Doba zaskrceni by neméla presahnout 1 minutu.

* Po nabéru strikackou by méla byt krev opatrné presunuta do vhodné zkumavky do 1 minuty od
nabéru.

* Pro nabéry z arterii by méla byt pouzita technika dvou strikacek. Prvni nabér 10 ml pro ,vycisténi
cesty” a druha pro nabér.

* Prointravendzni nabéry zastavte kanylu na 5 minut. Poté pouzijte techniku 2 strikacek (bod
vyse).
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Odbér vzorku

Doporuceni pro odbér vzorku

* Rid'te se pokyny vyrobce pro nedostateény nebo nadmérny nabér vzorku. Obojimu by jste se
méli vyhnout, dokud si laborator nestanovi vlastni akceptacni kritéria.

* Nedostate¢ny nabér dominuje falesné zvysenym hodnotam PT a APTT.

* Doporucuje se Setrné promichani (prevracenim) citratové zkumavky asi 5 — 6x. Vyvarujte se
trepani.

* Doporucena koncentrace citratu je 3,2%.

* U pacientll s nabérem vice zkumavek pro rizna testovani je dllezity spravny postup (tabulka).

* http://hematology.cz/doporuceni/laboratorni sekce/files/obecna/Doporuceni LS CHS CLS JEP
-Poradi_odberu v01.pdf

* Pokud jsou nabirany pouze citratové zkumavky, neni nutné likvidovat zadné zkumavky (pokud se
nejedna o ,motylkovou kanylu®).

* Pacienti se zvySenym hematokritem (>55%) vyzaduji zkumavky se snizenym objemem citratu.
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Vybeér pacientt
Odbér vzorku

1 Blood culture tubes Color varies Blood culture

2 Sodium citrate (3.2%) Light blue Coagulation

3 Glass (no activator) Red Chemistry, immunoassays
4 SST - Gold or red/black Chemistry, serology

5 Trace elements (no preservative) Royal blue Trace element toxicology
6 Sodium or Lithium heparin - Green Chemistry

T EDTA Lavender or pink Hematology, blood bank
8 Sodium fluoride Gray Glucose

9 ACD Yellow Blood bank HLA testing

10 QUANTIFERON-TB Gold TB testing

S Q2 2325

o
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Stabilita vzorku

Doporuceni pro transport a stabilitu vzorku

e Koagulacni vzorky by nemély byt ukladany na ledu.

* Vzorky pro agregacni vysetreni musi byt udrzovany v pokojové teploté.

* Vzorky plné krve pro vysetreni PT jsou stabilni 24 hodin pri pokojoveé teploté.

* Vzorky plné krve pro vysetfeni APTT jsou stabilni 4 hodiny pri pokojové teploté (pro monitoraci
UFH 1 hodinu).

* Pro ostatni testy, pokud vyrobce neuvadi jinak, je stabilita plné krve 4 hodiny.

* Pneumatické transportni systémy (potrubni posta) by se nemély pouzivat u vzorkd s pozadavkem
vysetreni funkci desticek.

* Vzorky ziskané mimo nemocnici by mély byt prepravovany v kontejnerech zajistujicich stalou
pokojovou teplotu a minimalizovat michani.

* Prevazené vzorky by meély byt stabilizované vzprimené.
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Skladovani vzorku

Doporuceni pro zpracovani vzorku

* Pro koagulace se pouziva bezdestickova plasma (PPP), vyjimkou jsou testy z plné krve a funkce
desticek.

* PPP je definovana jako <10 000 desticek/pL.

* Centrifugace na PPP by méla probihat pri pokojové teploté (15-25°C).

* Prestoze je doporucena centrifugace k ziskani PPP 1500g po 10 min (15), méla by kazda laborator
ové&fit vlastni nastaveni centrifugace pro ziskani spravné PPP. (CR 2500g 15 min)

e VSechny koagulacni vzorky by mély byt centrifugovany 2x pred zamrazenim.

* Pocet desticek v PPP by mél byt ovérovan alespon 1x rocné.

* Vicero zkumavek od jednoho pacienta by nemélo byt smichano pred zamrazenim.
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Skladovani vzorku

Doporuceni pro skladovani a rozmrazovani

* Vzorky, které nelze zpracovat v limitu stability by mély byt zamrazeny v 0,5-1 ml alikvotech, v
polypropylenovych oznacenych lahvickach.

* Optimalni zamrazZeni je < -70°C v mrazéacich bez namrazy — stabilita 6 mésicu.

* MraZeni PPP v -20°C zajistuje stabilitu 2 tydny.

» Zavickované vzorky by mély byt rozmrazovany v 37°C vodni lazni.

* RozmraZena PPP musi byt dikladné promichdna pred analyzou.

Doporuceni pro pripady hemolyzy, ikterity a lipemie

* HIL zakal muze ovlivnit schopnost spravného odecteni vzorku u optickych systému.

* Podezrelé hemolytické vzorky by mély byt odmitnuty.

* Lipemické vzorky mohou byt zpracovany po utracentrifugaci, ale bézné vzorky by mély ovérit
spravnost vysledk( z ultracentrifugy.

* lkterické vzorky mohou interferovat u chromogennich metod.

* Infuze produktll HBOC mohou v plazmé tvofit pseudohemolyzu, coz mlze interferovat u
koagulacnich a chromogennich metod.
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Vliv na konkrétni metody

Hemolysis

Heparin contamination?®

Assay
PT sec, PT INR
PT %
APTT sec
Fbg g/l
D-Dimer mg/l

AT %

TT sec

VWF %

Assay
PT sec, PT INR

PT %
APTT sec
Fbg g/l
Factors %
TT sec
PC PS %
AT %
LA

Effect

0

> > <« > <«

Effect

“— > €« « > < >

false

Coagulation activation? (partial clotting)

Assay

Effect

PT sec, PT INR

PT %

APTT sec

TT sec

Fll, FV, FVIIl %

FVII %

D-Dimer mg/l

VWF %

“« S>> e > <>

Sample dilution (excess CaCl2-Citrate binding)

Assay

Effect

PT sec, PT INR

PT %

APTT sec

Factors %

TT sec

D-Dimer mg/l

« |3« >« |>
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Zaver

Preanalytickd variabilita mUze mit vyznamny vliv na vysledky rutinnich a specidlnich koagulacnich
testd. To mUze vést v problematickou interpretaci vysledkl a s tim spojena rizika pro pacienta.
Laboratore by se mély fidit doporu¢enymi pokyny, zahrnujicimi ndvody k reagenciim a pfistrojiim
pro vhodny vybér a zachazeni se vzorky.

Dodrzovani vhodnych a jednotnych postupti v pre-analytice povede k presnéjSim a
reprodukovatelnéjsim vysledkim.
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Dékuji

Pre-analytical Variables In Routine
Coagulation Testing: Setting the
Stage for Accurate Results

Robert C. Gosselin’ and Richard A Marlar
‘Hemophilio Treakment Center, University of Colifornia, Davis Health System, Sacramento, CA, U.S.
‘Department of Pathology, University of Mew Mexico Health Sciences Center Albuquerque, NM, LS.

Introduction

Many pre-analytical variables (PAVs) may affect the results of routine coagulation
assays. To improve the precision and accuracy of laboratory testing, it is critical to
identify these variables and realize their potential impact** Additionally, advances
in laboratory instrumentation have improved the reproducibility and sensitivity

of the analytical phase, therefore creating greater dependence on specimen
integrity."* The activated partial thromboplastin time (APTT) and prothrombin
time (PT) determinations are among the most frequently ordered screening tests

in the clinical laboratory. These assays are used in the evaluation of a wide variety
of clinical conditions, for either diognostic or monitoring purposes. These screening
tests also form the basis of many special coagulation tests, such as factor assays

Pre-analytical Variables In Routine
Coagulation Testing: Setting the
Stage for Accurate Results

Gosselin RC, University of Colifornio, Davis Health System, Socramento, Colifornia, U.S.
Marlar RA, University of Mew Mexico Health Sciences Center Albuguerque, Mew Mexico, U.5.

and proteins C and 5 activity assays.

Since the introduction of coogulation assoys, effarts hawe
been made not only to automate these ossays, but to
better stondardize testing, thus prosiding more-aoourates
results to oid in clinicol assessment.** PAVS pertaining
ta routine coagulation testing can be classified inko three
migjor categaries:

1 Specimen collection (including potient selection)

2. Specimen transportation and stobility

3. Specimen processing and storage

within each of these categories, there are o number

of individwol wariobles, eoch of which may hove o magor
impact on testing. There are olso a number of variobles
related ko the analysis of the specimen, many of which
are dependent on the reagent(s) and instrumentotion, but
wariables associoted with analysis are beyond the scope
of this document.

Muony standards for testing in the general clinical
loborotory ond specificolly in the coagulation Loborakory
hawe been developed in an effort to improve precision
and accuracy.*** The Clinical and Loboratory Standards
Institute (CLSI} is the primary organization for clinical
laborotary standards and guidance documents in the

United States, olthough their guidelines are also
referenced ond wsed internationally * The CLSI wos
established in 1968 os o group of individuols representing
industry, gawernment, and professionals dedicated to
the development of stondards ond guidonce documents
for clinical Loboratory testing. Despite CLSI's existence,
there is still a lack of practice standardization amang
clinical Loborotories regarding specimen collection,
storoge, and processing for coagulation testing. Some
aof the procedures in practice today are opparentiy
founded on trodition, while others ore based on CLSI
guidelines, with and without significant published ar
supporting evidence. As a result, o number of problems,
inconsistencies, and ermaneous results con still orise
based on pre-onalytiool processing of the specimen,
and these discrepancies may be associoted with
disastrows outcomes. This manuscript will review the
pre-analytical variables ond same onolyticol voriobles
of loboratory-based coogulation testing, Point-of-care
|POC) devices, which may use native or onticooguloted
whole blood, ore also offected by PAvs but will hove
limited focus in this document. Recommendations

for the proper methods based on published and new
datn will be presented, together with recommendotions
for comverting to these methads.
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