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Postupak s bolesnicima na DOAC lijekovima prije
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

* Prijeanaliticka faza
e postupak uzorkovanja

e analiticki uzorak

e stabilnost uzorka

e pohrana uzorka...

* Analiticka faza

e probirne koagulacijske pretrage i DOAK lijekovi
*kvantitativhe metode odredivanja DOAK lijekova
e ostale metode (polukvantitativne, kvalitativne)

* kontrola kvalitete

* Poslijeanaliticka faza

* izrazavanje rezultata

» ocekivane terapijske vrijednosti (lijek/doza/kl.
indikacija)

* interpretacija rezultata

Poslijeanaliticka faza
eze} expnljeuealiid

Analiticka faza
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova
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2021 Update of the International Council for

Uzorak

Standardization in Haematology
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Analiticki uzorak: serum ili plazma
Ocekivane terapijske vrijednosti u serumu i plazmi se razlikuju!
- objavljene u ICSH preporukama — odnose se na uzorak plazme

2. Metode: koagulometrijske, kromogene na

automatiziranim koagulometrima
Uzorkovanje krvi: 3,2% natrijev-citrat
Analiticki uzorak: plazma (PPP)
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

Stabilnost uzorka (plazme)

Lijek Sobna temp. (h) 5°C -20°C
Dabigatran 24 h** 24 h min. 30 dana*
Rivaroksaban 8h 48 h min. 30 dana

Apiksaban 8h 48 h min. 30 dana
Edoksaban** 4 h PRI min. 30 dana

*Dabigatran — stabilnost do 14 mjeseci

**Dabigatran — ako se koristi modifikacija TV testa (dTV) — 4h na sobnoj temp.

**Edoksaban - pohranom na sobnoj temp. 8 sati stabilnost se smanjuje (18% nize vr.) !

***Edoksaban — 14 dana za LC/MS-MS m. — nije poznato moZe li se stabilnost primijeniti za funkcionalne anti-Xa testove
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International Council for Standardization in Haematology
(ICSH) Recommendations for Laboratory Measurement

McGrail R, Revsholm J, Nissen PH, Grove EL, Hvas AM. Stability of direct oral anticoagulants in whole blood and of Direct Oral Anticoagulants
plasma from patients in steadystate treatment. ThrombRes 2016;148:107-110.

Gous T, et al. Measurement of the direct oral anticoagulants apixaban, dabigatran, edoxaban, and rivaroxaban in
human plasma using turbulent flow liquid chromatography with high-resolution mass spectrometry. Ther Drug
Monit 2014;36(05):597—-605.
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

Stabilnost uzorka (plazma)

prema proizvodacu...

Lijek Sobna temp. (h)* 5°C** -20°C*** -74°C***
(d) (mj)

Dabigatran 48 / 30d 6 mj
Rivaroksaban 4 / 30d 6 mj
Apiksaban 4 / 30d 6 mj
Edoksab 4 i
oksaban k J / . 30d p 6 mj

* * Plazma pohranjena na stanicama i plazma odvojena od stanica
¢ ** Nema dostupnih podataka
e *** Plazma odvojena od stanica

Lijek Sobna temp. 5°C -20°C
(h)

o framat Dabigatran 24 h 24 h min. 30 dana
International Council for Standardization in Haematology
(ICSH) Recommendations for Laboratory Measurement Rivaroksaban 8h 48 h min. 30 dana
of Direct Oral Anticoagulants
Robert C. Gosselin'  Dorothy M. Adcock? Shannon M. Bates® Jonathan Douxfils* Apiksaban 8 h 48 h min- 30 dana
Emmanuel . Favaloro® Isabelle Gouin-Thibault® Cecilia Guillermo”  Yohko Kawai®
Edelgard Lindhoff-Last? ~ Steve Kitchen'? .

Edoksaban 4 h ? min. 30 dana
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

Stabilnost uzorka (plazma)

Svi DOAK lijekovi:

v ukoliko nije moguée odrediti koncentraciju unutar deklariranog prihvatljivog vremena
preporuca se zamrzavanje plazme na <-20°C do 30 dana

v dugotrajna pohrana uzorka plazme (> 30 dana) — preporuéa se zamrzavanje na < -60 °C

v ciklus zamrzavanja i odmrzavanja — ispitivanja viSekratnih (3x) ciklusa zamrzavanja i
odmrzavanja nisu pokazala razlike u stabilnosti uzorka plazme

v proturjeéni podaci za dabigatran i apiksaban — preporuka: jednokratno
zamrzavanje i odmrzavanje
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

2021 Update of the International Council for
Standardization in Haematology

1' Prljeanalltl(:kl CImbenICI Recommendations for Laboratory Measurement
of Direct Oral Anticoagulants

Jonathan Douxfils"2®  Dorothy M. Adcock® Shannon M. Bates* Emmanuel |. Favaloro®
Isabelle Gouin-Thibault® Cecilia Guillerma’  Yohko Kawei® Edelgard Lindhoff-Last? Steve Kitchen'?

Robert C. Gosselin"

Vrijeme uzorkovanja za specificne pretrage hemostaze na Ciji rezultat
DOAK lijekovi imaju interferirajuéi ucinak:

v najmanje 3 dana nakon prestanka uzimanja DOAK lijeka kod bolesnika s
urednom bubreznom funkcijom (ili dulje u bolesnika s bubreznom
insuficijencijom)

v’ Alternativni postupak:
- neutralizacija lijeka u plazmi primjenom medicinskog aktivnog ugljena
(komercijalni pripravci, in house metoda) — omogucuje odredivanje
pretraga tijekom DOAK terapije

ubl eta
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

1. Prijeanaliticki Cimbenici MK (min., ostatna KON
- . . . neposredno prije sljede¢e doze
Vrijeme uzorkovanja za odredivanje konc. 3 P

DOAK-a: MK i/ili VK??? VK (vréna konc.) = 2 (1 - 3) sata

nakon zadnje doze

2021 Update of the International Council for
Standardization in Haematology
Recommendations for Laboratory Measurement
of Direct Oral Anticoagulants

. ° onathan Douxfils™2®  Dorothy M. Adcock® Shannon M. Bates* Emmanuel J. Favaloro® IP-2016-06-8208 LAB-NOAC
N e h It n a Sta nj a : J::;:j[\‘tecc.ocu;:i::,‘a‘mtb Cecnla Cu\\\:rm07 V:hkn Kawai® Edelgard Lmdhc:fJHastg Steve Kitchen!® . ) -
. >80god- MK Nehitna stanja: " Hrzz

* bolesnici s bubreznom insuficijencijom s/bez * >80god-MKiVK —d
hemodijalize - MK * bolesnici s bubreznom insuficijencijom

 sumnja na interakciju s drugim lijekovima — MK s/bez hemodijalize - MK i VK
«  BMI > 40 kg/m2 — MK * sumnja na interakciju s drugim
lijekovima — MK i VK

Vazno: minimalno 5 uzastopnih doza lijeka (ravnotezno *  BMI>40 kg/m2 - MKi VK

stanje konc. lijeka u krvi)! . . B 5
Minimalno 5 uzastopnih doza lijeka (ravnoteino

.. . . . ... tanje konc. lijeka u krvi)!
* prije planiranog (elektivnog) zahvata s visokim rizikom stanje konc. lijeka u krvi)

krvarenja — unutar nekoliko sati prije zahvata u svrhu Preporu ka:

isklju€ivanja klinicki znacajne konc. (=30 ng/mL) uz uvjet: zadnja ags = .
doza prije najmanje 12 ili 24 sata (ovisno 1x ili 2x/dan) odrediti i MK i VK u

svim nehitnim
stanjima !!!
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Margeti¢ S, Celap |,
Lovrenci¢-Huzjan A, Bosnar
Pureti¢ M, Roje Bedekovic
M, Razum M, Mihi¢ R,
Supraha-Goreta S.
Presentation of the patient
with low peak dabigatran
levels in plasma suggests
the importance of
quantitative measurement
of DOAC drugs in clinical
decision making and
treatment. Res Pract
Thromb Haemost
2021;5(Suppl 2):12589:285.
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INTRODUCTION In special clinical conditions quantitative
measuremant of direct oral anticoagulants (DOACs) in plasma,
should be performed to help clinical decision making and
treatmeant.

AIM To present a case report of a patient treated with
dabigatran in whom low peak drug concentrations in
plasma suggested inadequate anticoagulation.

RECURRENT SYMPTOMS OF CEREBRAL
FOR LAST FEW DAYS AND BRAIN ISCHEMIA W,

CONFIRMED ON CT SCAN. BEFORE HOSPITALIZATIO
THE PATIENT WAS TAKING DABIGATRAN

TWICE DAILY) DUE TO PERSISTENT

DABIGATRAMN WAS MEASURED BY INMNOWVANCE DTI
ASSAY AND RIVAROXABAN WAS MEASURED BY ANTI-
FXA ASSAY onN BCSXP ANALYZER (SIEMIENS
HEALTHINEERS, GERMANY). THE STUDY WAS
FUNDED BY THE CROATIAN SCIENCE FOUNDATION AS

A PART OF THE RESEARCH PROJECT IP-2016-06-8208.

Presentation of the pa

Razum Marija’, Mihi¢ Roman’, Supraha Goreta Sandra®

RESULTS

Peak (two hours after the last doss)
concentrations of dabigatran measured at
thres conzecutive days wers 35, 16 and 19
ne/mL. whereas trough (before the next
dose) concentrations were 34, <5 and 14
nE/mML, respectively Low peak dabigatran
concentrations  obtained three
consecutive  measurements  suggestied
anticongulation undartreatmaent thatmight
result with embelic complications. This
observation led to the decision te replace
dabigatran therapy with rivaroxaban (1x20

mg/day)  Measurement of rivaroxaban
plasma levels after the second day of
administration has shown both peak and

trough rivarosaban concentrationz within
=xpected therapeutic values ie. 215 and
30 ne/mL, respectively. Mo new ischemic
symptoms occurred and the patient was
discharged home with rivaroxaban therapy.
Results of laboratory testing are pressnted
in Table 1

ONCLUSIONS
ersistently

atient.
easurement of DOACs

low peak dabigatran
adequate anticoagulation and consequent embolic complications in our
This case report strongly suggests the importance of quantitative
selected
onfirming as an effective approach in clinical decision making and treatment.

levels
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Primjer 2.

Margetic S, Celap |,
Razum M, Tomic F,
Supraha-Goreta S.
Presentation of Four
Real-Life Patients with
Persistently Low Both
Peak and Trough
Direct Oral
Anticoagulant Levels
in Plasma: Potential
Effect of Drug-Drug
Interactions. Res Pract
Thromb Haem
2023;7(Suppl 2):466.

DOAK + P-gp induktor:
(pacijenti 1, 2 .4.) —
Interakcija s DOAK
lijekom objasnjava se
trajno niskim MK i VK
DOAK-a !!!

Odredivanje VK uz MK
potvrduje koncentracije
znacajno nize u odnosu
na preporucene
terapijske vrijednosti !!!

Patient 1 Patient 2 Patient 3 Patient 4
Age (years) 65 87 82 22
Cav mala mala famala mala
1.DOAC drug | Conc. rivar dabigatran dabigatran dabigatran
(ng/mL)
Peak 29 / 50* 45 | 49* 46 / 54* 31/0%
Trouagh 21/ 30* 34 /35 4/ 38* 26/ 0*
Dlagnoses St post CVI St. post CVI St. post CVI Epilepsy
Atrial fibrillation Atrial ﬁbrillation Adtrial fibrillation | Traumatic
i subarachnoid
Dyslipidemia Dyslipidemia hemorrhage
- ALes v
Mb‘ COronanus Thrombophlebms
Concomitant Pantoprazole Metildigexin Perindopril Carbamazepine
drugs Ramipril i in Oxazepam i

Possible
drug-drug
interaction

Adverse

event during
tharanu

2. DOAC
drug applied

P-gp,
inducer

Conc.
(ng/mL)

Peak
Trouah

two. Independent

I Recurrent CVI | Recurrent CVI | Recurrent CVI

dabigatran
2x150 mg

95 **/ 114**
26*x /432%*

measurements. ~Z-5 days afier DUAU drug replacement.
aﬁgt DOAC drug replacement; ****1 meonth after DOAC replacement
DOAC = direct oral anticoagulant; CVI =

rivaroxaban
1x20 mg
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Carbamazepine

No adverse
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rivaroxaban I
1x20 mg
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T1-Z2 mening, =
cerebrovascular insult: P-gp = P-glycoprotein



Preporuke za laboratorijsku dijagnostiku DOAK lijekova

il . Prijeanalitiék' éimbenici 2021 Update of the International Council for

Standardization in Haematology
s . . ] Recommendations for Laboratory Measurement
Vrijeme uzorkovanja za odredivanje konc. DOAK-a of Direct Oral Anticoagulants

Jonathan Douxfils"2®  Dorothy M. Adcock®  Shannon M. Bates? Emmanuel J. Favaloro®
Isabelle Gouin-Thibault® Cecilia Guillermo’  Yohko Kawai® Edelgard Lindhoff-Last® Steve Kitchen'®
Robert C. Gosselin™

Hitna stanja:

1. Akutno krvarenje tijekom terapije
2. Tromboembolija tijekom terapije
@ Donosenje odluke o vremenu izvodenja hitnog zahvata — iskljucivanje klinicki znacajne

konc. lijeka (> 30 ng/mL) prije hitnog zahvata ili > 50 ng/mL kod pacijenata s krvarenjem
s/bez potrebe za hitnim zahvatom

4. Donosenje odluke o potrebi hitnog ponistavanja ucinka lijeka (antidot)

5. S povecanim rizikom krvarenja (bubrezna insuficijencija, bolest jetre, sumnja na
predoziranje lijekom, odluka o trombolitickoj terapiji)

6. Ostala hitna stanja prema procjeni klini¢ara za pojedinog bolesnika

* Uzorkovanje tijekom hitne obrade pacijenta (neovisno o zadnjoj dozi)
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

International Council for Standardization in Haematc

Sy s ows == 2021 Update of the International Council for
2. Analiticki cimbenici - metode (C5H) Recommendations o Laortry Measrer ¢ Pl PEd
of Direct Oral Anticoagulants Standar |zat|op in Haematology
Recommendations for Laboratory Measurement
Robert . Gosselin'  Dorothy M. Adcock?  Shannon M. Bates?  Jonathan Doudfls® . .
emmanuel ). Favalorc® Isabelle Gouin-Thibault® Cecilia Guilermo? Yohko Kawai® of Direct Oral Antmoagulants
Edelgerd LindhoffLast? ~ Steve Kirchen'® " , . ;
Jonathan Douxfils"*®  Dorothy M. Adcock® Shannon M. Bates* Emmanuel J. Favaloro
Pv APTV Isabelle Gouin-Thibault® Ceciia Guillermo?  Yohko Kawai® - Edelgard LindhoffLast®  Steve Kitchen'®
4 Robert C. Gosselin'™

- rezultati unutar referentnog intervala ne iskljuCuju terapijske konc. DOAK lijeka u cirkulaciji

- neosjetljive na terapijske koncentracije apiksabana (unutar Rl i kod vrsnih konc. lijeka)

- razlicit utjecaj ovisno o dozi, lijeku, sastavu reagensa, vremenu uzorkovanja u odnosu na zadnju dozu...
TV

- unutar referentnog intervala upucuje na odsutnost klinicki znacajne konc. (>30 ng/mL) dabigatrana

- produzeno ve¢ kod minimalnih konc. dabigatrana/nemijerljiva vrijednost kod terapijskih koncentracija

DOAK-a
-~ pretraga neosjetljiva na DOAK lijekove iz skupine inhibitora FXa

Probirne koagulacijske pretrage PV, APTV, TV ne smiju se koristiti za
procjenu koncentracije i/ili antikoagulacijskog uc¢inka DOAK lijekova !

Za odredivanje koncentracije DOAK lijekova koristiti
iskljucivo specificne kvantitativne metode!
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

Consensus Document 43

International Council for Standardization in Haematology
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2 ] A n a I It | C kl CI m b e ni CI (ICSH) Recommendations for Laboratory Measurement

of Direct Oral Anticoagulants
. 2021 Update of the International Council for
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17 " .
D OA K I IJ e kova of Direct Oral Anticoagulants
Jonathan Douxfis"2” Dorothy M. Adcock?  Shannon M. Bates® Emmanuel . Favaloro®

Isabelle Gouin-ThibaultS  Cecilia Guillermo”  Yohko Kawai® ~Edelgard LindhoffLast® ~Steve Kitchen'®
Robert C. Gosselin'”

| C-MS/MS

(spektrometrija masa spregnuta s tekué¢inskom kromatografijom visoke djelotvornosti)
- metoda zlatnog standarda (granice detekcije i kvantifikacije 0,02 — 3 ng/mL, mjerni raspon 5 — 500 ng/mL
- neprikladna za svakodnevni rad (tehnicki zahtjevna, skupa oprema, poznavanje analiticke metodologije,

nedostupna u vedini laboratorija...)

2. Kvantitativne metode na automatiziranim koagulometrima —

- koagulometrijske i kromogene . L
.g .. J ] .g Direktni inhibitori FXa
Direktni inhibitor trombina ) )
rivaroksaban, apiksaban, edoksaban

dabigatran
v dTT - diluirano trombinsko vrijeme v Anti — Xa test
v' ECT - ekarinski koagulometrijski test uz kalibraciju specificnim
v/ ECA - ekarinska kromogena metoda lijekom (R, A, E)

v anti - Flla test
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

Consensts Document. 43

2 i A na I iti é ki éi m b en i Ci International Councilfor Standardization in Haematology

(ICSH) Recommendations for Laboratory Measurement
of Direct Oral Anticoagulants

Kvantitativhe metoda odredivanja ..o

D o AK Ii j ekova Edelgerd LinchoffLast®  Steve Kitchen™®
Direktni inhibitor trombina Direktni inhibitori FXa
dabigatran rivaroksaban, apiksaban, edoksaban
v" dTV - diluirano trombinsko vrijeme v Anti — Xa test
v’ ECT - ekarinski koagulometrijski test uz kalibraciju specificnim
v' ECA - ekarinska kromogena metoda lijekom (R, A, E)

v" anti - Flla test (kromogena)

FXanevezani + supstrat-PNA peptid(405nm) + pNA

sve navedene metode su
preporucene kao prikladne za

odredivanje koncentracije DTI metoda je preporucena za

* ogranicenja: koagulometrijske — interferencije odredivanje koncentracije inh. FXa
(ECT - FII, fib), dTV — mjerni raspon....
* Metode izbora (preporucene): kromogene
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova
Analiticki cimbenici

Kvantitativhe metoda odredivanja
DOAK lijekova

Direktni inhibitor trombina
dabigatran

Direktni inhibitori FXa
rivaroksaban, apiksaban, edoksaban

v" Anti — Xa test
v' dTV - diluirano trombinsko vrijeme uz kalibraciju specifitiR

v ECT - ekarinski koagulometrijski test Iijekom kOji se Odredee
v' ECA - ekarinska kromogena metoda (R, A, E)
4 14

v" anti - Flla test (kromogena)

> Linearnost: 20 — 500 ng/mL — omogucuju odredivanje MK i VK
» Svi automatizirani koagulometri

» Dostupnost: 24/7

» TAT: 60 min. (30 min.) — sva hitna stanja
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova
2. Analiticki cimbenici
Kvantitativhe metode odredivanja DOAK lijekova - ograni¢enja

: . v Anti — Xa test
Direktni inhibitori FXa uz kalibraciju specificnim

rivaroksaban, apiksaban, edoksaban lijekom (R, A, E)

Fra+ Hjekr |
FXanevezani+ supstral-PNA  peptid(405nm) + pNA

1. Primjena anti-Xa metode kalibrirane za niskomolekularni
heparin (LMWH) nije prikladna za procjenu antikoag.
ucinka/konc. DOAK lijekova iz skupine inh. FXa

Celap |, Margeti¢ S, Mihié¢ R, Obuljen J, Linarié |, Leniéek Krleza J. Is Low Molecular
Weight Heparin-Calibrated Chromogenic Anti-Xa Assay Suitable for Assessing
Anticoagulant Effect of Apixaban in Adolescents? Res Pract Thromb Haemost 2020;4
(Suppl 1):1185.

Margeti¢ S, Celap |, Deli¢ Brkljaéi¢ D, Pavlovié N, Supraha Goreta S, Kobasié |, Lovrengéié-
Huzjan A, BaSi¢ Kes V. Chromogenic anti-FXa assay calibrated with low molecular weight
heparin in patients treated with rivaroxaban and apixaban: possibilities and limitations.
Biochem Med 2020;30(1):010702.

IP-2016-06-8208 LAB-NOAC Croatian Science

oooooooooo
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konc. R i A > 300 ng/mL nije moguce
kvantitativno odrediti primjenom
metode uz kalibraciju LMWH-om

N IP-2016-06-8208 LAB-NOAC
L Hrzz
Croatian Science

Foundation

Mjerni raspon anti FXa uz LMWH
kalibraciju (0.05 — 1.26 1U/mL)
odgovara konc. Ri A u rasponu od
oko 30 - 300 ng/mL

IzraZzavanje rezultata IU/mL

Anti-FXa test uz kalibraciju LMWH-om
— iskljuciva potencijalna primjena je u
hitnim klinickim stanjima za
iskljucivanje klinicki znacajne konc.
inh. FXa u cirkulaciji (>30 ng/mL)
ukoliko nije dostupna metoda uz
kalibraciju odgovaraju¢im lijekom!!!

Anti-FXa test uz kalibraciju
LMWH-om nije prikladna metoda
za procjenu koncentracije i/ili
antikoagulacijskog ucinka DOAK
lijekova

Margeti¢ S, Celap |, Deli¢ Brklja¢i¢ D, Pavlovié N, Supraha Goreta S, Kobasié |,

Lovrencié-Huzjan A, Basi¢ Kes V. Chromogenic anti-FXa assay calibrated with low
molecular weight heparin in patients treated with rivaroxaban and apixaban:
possibilities and limitations. Biochem Med 2020;30(1):010702.
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. Analiticki cimbenici
rimjena anti-Xa metode kalibrirane za niskomolekularni heparin (LMWH) nije

prikladna za odredivanje konc. i/ili procjenu antikoagulacijskog uc¢inka DOAK
Iijekova iz Sku pine inh. an vl,slow molecular weight heparin-calibrated chromogenic anti-Xa assay suitable ‘

Virioat for assessing anticoagulant effect of apixaban in adolescents?

2 i L 2 A i e
ZECCONGRESS  Celap Ivana?, Margeti¢ Sandra?, Mihi¢ Roman?, Obuljen Jasna?, Linari¢ Irena?, Lenicek Krleza Jasna? -.l.
iDepartment of Clinical Chemistry, Sestre Milosrdnice University Hospital Center, Zagreb, Croatia
‘ Department of Laboratory Diagnostics, Children’s Hospital Zagreb, Zagreb, Croatia
RESULTS

oy N o q 0z
lap I, Margeti¢ S, Mihi¢ R, Obuljen J, Linari¢ I, R e o samples of 11 (i3 yeors oFosiabamrangsi o Siingl e HeS mali iniiiantSh
dat eeauice _‘:"::';"zh";"'m ﬁ'ﬁ:‘,': ng/mL). LMWH anti-FXa activity ranged from 0.11 to 1.50 (upper LMWH measuring range) {median 0.68 1U/mL) (Table 1). Inter-rater

et aggrement analysis showed poor agreement (x=0.16; 95%Cl - 0.0327 to 0.3386) between therapeutic range of LMWH-calibrated anti-FXa

H e . i Rt
nicek Krleza J. Is Low Molecular Weight Heparin- O fereipinddad s Samed sty gebadrbroptonsrdaod

56 SN AREFKS (i re B o8 e B L oryeen 57 and 121 ng/mL could be expected with certainty within therapeutic range for LMWH anti-FXa activity. Cut-off value for LMWH

i b rated Ch rom Og en | C An tl -Xa ASS ay Su | tab I e fO r a’:ﬁ ’fu,‘,?;.: :;.L"Z.%”J". s | anti-Xa actvity for apixaban concentrations <30 ng/mL is 0.12 IU/mL

essing Anticoagulant Effect of Apixaban in e £
escentsr) To assess whether commercial o8 : 3 iooan
>1.1 (V) 7 7(0.19)

low molecular weight heparin
ract Thromb Haemost 2020;4 (Suppl 1):1185. assay can be used for assesing corr s e

Apixaban Apbaban

<30 ng/mL >30 ng/mL

Apixaban concentration
(ng/mL)
Median (95% CI)

<04 2 8 10(0.28)

(LMWH)-calibrated anti-FXa

anticoagulant effect of = - =
- ey 95%Cl 5=2 5=34 3=36
apixaban in adolescents. 22 (-0.03-0.34)
METHODS CONCLUSIONS
rmany) was used for LMWH anti-FXa activity assay is not appropriate method for
ermany) calibrated with itative: estimation. of  apbaban :coné jon and should
istics whereas MOt be used as an inter method. Qu itative
d for LMWH therapeutic range. The study was  Mmeasurement of apixaban concentration should be performed in
h project IP-2016-06-8208. all clinical situations.

CONCLUSIONS

LMWH anti-FXa activity assay is not appropriate method for
quantitative estimation of apixaban concentration and should
not be used as an interchangeable method. Quantitative
measurement of apixaban concentration should be performed in

all clinical situations.

L
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova
2. Analiticki cimbenici
Kvantitativhe metoda odredivanja DOAK lijekova - ograni¢enja

v i—
Direktni inhibitori FXa A.ntl N Xa teSt
uz kalibraciju specificnim

rivaroksaban, apiksaban, lijekom (R, A, E)
edoksaban

FXanevezani + Supstral-PNA  peptid(405nm) + pNA

2. Zamjena terapije DOAK-a niskomol. heparinom u terapijskoj
dozi (preoperativno):

* lazno vec¢e konc. DOAK. lijeka = interferencija heparina
zbog istog nacela metode!!!

« klini¢ki zna€ajno kod odredivanja ostatne konc. DOAK-a
preoperativno!!!

Preporuka:

v'odrediti konc. DOAK-a neposredno prije slijede¢e doze LMWH

v' ako je ostatna konc. DOAK-a > 30 ng/mL - interpretativni komentar
(upozorenje o nepouzdanom rezultatu konc. DOAK lijeka zbog
interferencije LMWH)
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova

2021 Update of the International Council for

Ana I |t|Ck| cim ben ICI Standardization in Haematology

Recommendations for Laboratory Measurement
of Direct Oral Anticoagulants

POCT metode za DOAK lijekove L e S
« kvalitativne ili polukvantitativne —
* nisu prikladne za procjenu koncentracije i/ili

antikoagulacijskog ucinka DOAK lijekova
+ primjena: u hitnim stanjima - iskljucivanje Kkl.

znacajne konc. DOAK-a u slucaju nedostupnosti

kvantitativnih metoda

1. DOAK Dipstick (Doasense GmbH, Heidelberg Njemacka)

- kvalitativna, odredivanje prisutnosti/odsutnosti DOAK-a u urinu
- iskljucivanje klinicki zna¢ajne konc. DOAK-a u krvi (> 30 ng/mlL)

- za sada jedina preporucena POCT metoda u hitnim stanjima

- 2025. god. IVD certifikat _M}\‘?

normaino

DOAC Dipstick Testing Can Reliably Exclude the
Presence of Clinically Relevant DOAC

Concentrations in Circulation patien Take urine sample DOAC Dipstici
oral An i threshold level =30 ng/mL
Sandra Margeti¢! Ivana Celap! Arijana Lovrendi¢ Huzjan? Marijana Bosnar Puretié? Example A Example B
Sandra Supraha Goreta® Anesa Cajevi¢ Glojnari¢! Diana Deli¢ Brkljaci¢* Pavao Mioc? Hia it Sosiive
lob Harenberg®-® Svetlana Hetjens? Christel Weiss? ~
3y Fxa positive negative
Thromb Haemost 2022;122:1542-1548. Urine colour normal normal
= Creatinine Bl ~ormal ' B rorma I
Algorithm for Rapid Exclusion of Clinically Relevant P —
Plasma Levels of Direct Oral Anticoagulants in Patients s ENEOLIENTN .
F H H - < ¥ ~a
Using the DOAC Dipstick: An Expert Consensus Paper DOAChesative: SOAC basitre: DORE peitve
Job Harenberg'-? Robert C. Gosselin? Adam Cuker?™ Cecilia Becattini® Ingrid Pabinger® o iy procecon T Elatn:
Sven Poli”7-® Jeffrey Weitz9-10 walter Agenol Rupert Bauersachs1? Ivana Celap'3.14 . ary
Philip Choil=:1® James Douketis'® Jonathan Douxfils?7:18 Ismail Elalamy 920 Sl Lo
Anna Falanga®'-22 Jawed Fareed=? Emmanuel |. Favaloro24:-2% Grigorios Gerotziafas?®27 .
Harald Herkner2® Svetlana Hetjens22 Lars Heubner3? Robert Klamroth! Forian Langer3?
ip33.34 1236 28
S‘re?‘frf I',HJzL:IE Brian Mac Grory3= Sandra Margeti¢ | Anne Me”e'a“r Visual summary. Algorithm of clinical mar of pati based on exclusion of intake of a DOAC supported
arika Pi a - - ameis
b it f DOAC Dipstick.
Daniel Strbian<? Thr[}mb HEleU‘SI. 2[]24 ]24 ??D ??? eanine WaIana"‘" iresults of pstict

Christel Weiss??
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Preporuke za laboratorijsku dijagnostiku DOAK lijekova
Analiticki cimbenici

2021 Update of the International Council for
Standardization in Haematology
Recommendations for Laboratory Measurement
of Direct Oral Anticoagulants

Jonathan Douxfils'2®  Dorothy M. Adcock® Shannon V. Bates* Emmanuel |. Favaloro®

POCT metode za DOAK lijekove kGl RS bl s S

kvalitativne ili polukvantitativne
* nisu prikladne za procjenu koncentracije

i/ili antikoagulacijskog u€inka DOAK lijekova
* primjena: u hitnim stanjima — isklju€ivanje Kkl.

znacajne konc. DOAK-a u sluéaju nedostupnosti spec.

kvantitativhih metoda

2. TEG, TEM, TGA... (procjena globalne koagulabilnosti i fibrinolitiéke aktivnosti)

4,75°

(Dizvor svijetia

detektor
v

Velocity index

(nM.

racunalni program
v

Area under the curve (ETP)

Thrombin (nM)

’m

| Ty

Teab S : T
egbs TGA

Start tail

ClotPro

» nedovoljno osjetljive i specificne, nestandardizirane za DOAK lijekove
» za sada se primjena ovih metoda ne preporuca u hitnim stanjima za DOAK-e
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Poslijeanaliticki cimbenici
mjerna jedinica: ng/mL
terapijski intervali nisu definirani, ali objavljene o€ekivane vrSne i minimalne
koncentracije ovisno o dozi i klini€koj indikaciji treba izvjeStavati uz rezultat
mjerenja
rezultat interpretirati u skladu s kl. anamnezom bolesnika, dozom lijeka |

vremenom uzorkovanja krvi u odnosu na zadnju dozu lijeka
vrijeme izdavanja: za sva hitna stanja TAT = 30 min.

AR @ 2021 Update of the International Council for
Standardization in Haematology
Recommendations for Laboratory Measurement
of Direct Oral Anticoaqulants

International Council for Standardization in Haematology
(ICSH) Recommendations for Laboratory Measurement
of Direct Oral Anticoagulants

Jonathan Douxfils'2® Dorothy M. Adcock® Shannon M. Bates* Emmanuel J. Favaloro®

Robert C. Cosselin’  Dorothy M. Adcock? Shannon M. Bates® Jonathan Douxfils* B ’ o ’ ; ) .
Isabelle Gouin-Thibault® Cecilia Guillermo’ Yohko Kawai® Edelgard Lindhoff-Last® Steve Kitchen'?

Emmanuel |. Favaloro® Isabelle Gouin-Thibault® Cecilia Guillermo”  Yohko Kawai®

yre=  Edelgard Lindhoff-Last® Steve Kitchen'® Robert C. Gosselin'!
Dabigatran Rivaroxaban Apixaban Edoxaban Dabigatran Rivaroksaban Apiksaban Edoksaban
Indication Stroke Treatment | Stroke Treatment | Stroke Treatment | Stroke Treatment
prevention | PE/VTE prevention | PE/VTE prevention | PE/VTE prevention | PE/VTE . NVAF VTE NVAF VTE ACS NVAF VTE NVAF VIE
in NVAF in NVAF in NVAF in NVAF L”d"_ 10" 90 lmediion] (575 z a0 g
acija | (10-90 [medijan| (5- 10— o | (10~ medijan W P o
Dose 150 mg 150 mg 20mgqd | 20 mgqd | 5mg bid 5 mg bid 60 mgqd | 60 mg qd percentil}| (IQR) |percentil) (1030 percentil percentil)| (5 - 95 percentil) medijan (5 -85 percentil) | medijan (IQR] medijan (IQR)
bid bid
Peak 175° 175° 249 270° 17° 132 170° 234° rnrﬁfa’ 2150 | 20150 | 120 | 120 | Bao | m2s | s | mas | w0 | w5 | w25 | w60 | a0 | meo | 1x30
concentration, | (117-275) | (117-275) | (184-343) | (189-419) | (91-321) (59-302) (125-245) | (149-317) =
ngfmL
:, - T 5 - - - - MK, 91 60 44 32 14 9 103 79 120 63 n 36 27 19 16
Trough 9 60 M 26 103 63 36 19 ng/mL | (40-215) | (36-05) | (12-137) | (6-239) | (451) | (4-18) |(41-230) | (34-162) | (41-335) |(22-177)| (11-00) | (12-62) | (15-45) | (10-39) | (8-32)
concentration, | (61-143) | (39-95) (12-137) | (6-87) (41-230) | (22-177) | (19-62) (10-39)
ngfmL
. . . . . . VE.ng/| 175 175 249 215 101 47 171 123 251 132 67 170 85 234 164
Abbreviations: bid, twice daily; IQR, interquartile range; NVAF, non-valvular atrial fibrillation; PE, pulmonary embolism; qd, once daily; VTE, venous | " (74-383) [117-275) (184-343)| (22-535) | (7-273) | (13-123) | (91-321) | (8-221) |(111-572)| (59-302) | (30-153) [ 125-245)| (55-120) | (149-317) | (99-225)
thromboembalism. ' 1 T ' ' ' ' ' ih ' o 1 ' '

Notes: Other approved indications for DOACs include secondary prevention of PE/VTE, and post hip and knee replacement, which may have
alternative dosing strategies. Additionally, changes in doses may occur after initiation phase of DOAC treatment. Consultation of regional DOAC
labeling information is required before interpreting or using these peak and trough DOAC concentration data.

“Mean (25th-75th percentile).

PMean (5th-95th percentile).

“Median (5th-95th percentile).

YSOSs@HN et)al. Thromb Haemost 2018;118:437-50. Douxfils et al. Thromb Haemost 2021;121:1008-20.

“Median (IOR).

MK=minimalna kenc. lijeka, VK=vrina konc. lijeka, NVAF= ne-valvularna fibrilacija atrija, ACS = akutni koronarni sindrom; % = srednja vrijednost; IQR -
interkvartilni raspon
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DABIGATRAN Medijan IQR Ocekivane terapijske Usporedba vrinih

ng/mL (n = 37) (95%C1) vrijednosti i minimalnih
Vrina 165 102 - 249 175 koncentracija
koncentracija (125 - 204) (117 - 275) dabigatrana
Minimalna 97 52 -157 91 rivaroksabana i
koncentracija (61 -120) (61-143) apiksabanas
RIVAROXBAN Medijan IQR Ocekivane terapijske oCekivanim
ng/mL (n= 28) (95%Cl) vrijednosti terapijskim
vrijednostima kod
Vrina 229 124 - 296 249 pacijenata s NVAF

koncentracija (168 -280) (184 - 343)

Minimalna 36 44
koncentracija (23 - 93) (12 - 137)

APIXABAN Medijan Ocekivane terapijske
ng/mL (n = 36) (95%Cl) vrijednosti

Vrsna 180 142 - 224 171
koncentracija (160 — 206) (91 - 321)

Minimalna 89 103
koncentracija (67 — 125) (41 -230)

Margetié S, Celap |, Bréié M, Mihié R. Comparison of peak and

trough concentrations of dabigatran, rivaroxaban, and apixaban
IP-2016-06-8208 LAB-NOAC with the published expected values in patients with non valvular
atrial fibrillation. Res Pract Thromb Haemost 2019;3(Suppll):3-4.
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