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Uvod: Fibrilace sini (FS) je nejcast&jsi arytmii, jejiz incidence se zvy3uje s vékem; u osob ve véku 50 let se kaz-
dych deset let zdvojndsobuje a u pacientd ve véku > 80 let dosahuje pfiblizné 10 %." Pfes predvidatelnou
farmakokinetiku a farmakodynamiku pfimych perorélnich antikoagulancii (direct oral anticoagulant, DOAC)
je nutno v zajmu ucinné a bezpecné lécby, stejné jako pro predikci a detekci trombotickych a krvacivych
pfihod, provadét laboratorni vysetieni, a to i v situacich, kdy by docasné vysazeni |ékt mohlo byt zadouci.?
Cil: Cilem této studie bylo stanovit a analyzovat nutnost provadéni koagulacnich test(i u pacientt s FS a vy-
sokym kardiovaskuldrnim rizikem v klinické praxi.
Metody: V obdobi od fijna 2016 do ¢ervna 2017 byla v kardiocentru fakultni nemocnice Pauls Stradins Clini-
cal University Hospital v lotysské Rize provedena kvantitativni, analyticka, priirezova klinickd studie. V této
studii se shromazdovaly Udaje pacientt s nevalvularni FS lécenych antikoagulancii po dobu > 3 mésic(, defi-
novanych na zakladé skore CHA,DS,-VASc (> 2 nebo 3) jako vysoce rizikova skupina muza i zen. Pro analyzu
udaju byl pouzit software SPSS.
Vysledky: Celkem byly ziskany Udaje 143 pacientd, z nichz 46,2 % (n = 66) byli muzi; primérny vék dosahoval
69,7 (SD + 9,9) roku. Priblizné u dvou tretin (73,1 %) pacientu se FS vyskytovala po dobu vice nez jednoho
roku. Primérna hodnota skére CHA,DS -VASc byla 4,2 (SD + 1,5). NejCastéjSimi pfidruZzenymi onemocnénimi
byly arteridIni hypertenze (65,0 %; 93), chronické srdecni selhani (48,3 %; 69), ischemicka choroba srdecni
(32,9 %; 47), diabetes mellitus (24,5 %; 35) a dyslipidemie (25,9 %; 37). Pfiblizné polovina (46,2 %; 66) uzivala
DOAC, z toho 31,5 % rivaroxaban a 14,7 % dabigatran; navic 1,4 % pacientt uzivalo DOAC s antiagregancii.
U 71 (49,7 %) pacientd existovalo zvysené riziko moznych Iékovych interakci, nejcastéji s inhibitory proto-
nové pumpy (16,8 %; 24), amiodaronem (24,5 %; 35) a protizanétlivymi léky (49,0 %; 70). UZivani DOAC
a mozné lékové interakce zvysuji skore rizika s maximalni hodnotou 3 (16,1 %; 23) a primérnym castym
skére 4,4 u 86 (60,1 %) pacientl s FS. Koncentrace 1éka v krvi byly nizsi, nez se ocekavalo, a dosahovaly
hodnoty pfiblizné 75,2 % C__ .
Zavér: Uzivani DOAC koreluje se skore CHA,DS -VASc s primérnou ¢astou hodnotou 4,4 u 86 (60,1 %) pa-
cientd s FS. Koagulacni testy pro stanoveni koncentraci DOAC v plazmé byly provedeny u vice nez poloviny
pacientl (60,1 %).

© 2019, CKS.

ABSTRACT

Introduction: Atrial fibrillation (AF) is the most common arrhythmia that increases by age, doubles for every
decade after age of 50 years and reaches about 10% patients > 80 years." Despite direct oral anticoagu-
lants’ (DOACs') predictable pharmacokinetics and pharmacodynamics, the laboratory tests are necessary for
effective and safe medical treatment, also for prediction and detection of thrombotic and bleeding events,
as well as in situations when temporary discontinuation could be desirable.?

Aim: The aim of this study was to identify and analyze the need of coagulation tests for AF patients with
high cardiovascular risk in clinical practice.

Address: Katrina Pukite, PhD, Division of Doctoral Studies, Riga Stradins University, Riga, Latvia, e-mail: katrina.pukite89@inbox.lv

DOI: 10.33678/cor.2019.050

Please cite this article as: Pukite K, Apsite K, Pupkevica |, et al. Methods for detection of direct oral anticoagulants and their role in clinical practice. Cor Vasa 2019;61:e370-e376.



K. Pukite et al.

371

Keywords:

Atrial fibrillation

Anti-Xa factor

Direct oral anticoagulants
Direct thrombin inhibitors
Drug-drug interactions
CHA,DS -VASc risk score

Methods: Quantitative, analytic, cross-sectional clinical trial, during the period from October 2016 till June
2017, was performed at Center of Cardiology, Pauls Stradins Clinical University Hospital, Latvia. There were
collected data about patients with non-valvular AF, under anticoagulative therapy >3 months, defined as
a high-risk group by CHA,DS -VASc score — more or equal to 2 or 3, men and women, respectively. Data were
analyzed using SPSS.

Results: There were collected data about 143 patients of whom 46.2% (n = 66) were male; the mean age was
69.7 (SD = 9.9) years. About 2/3 (73.1%) of all patients the AF were longer than 1 year. The mean CHA,DS,-
-VASc score was 4.2 (SD = 1.5). The most common comorbidities were arterial hypertension (65.0%; 93),
chronic heart failure (48.3%; 69), coronary artery disease (32.9%; 47), diabetes mellitus (24.5%; 35), and
dyslipidemia (25.9%; 37). Almost half of patients (46.2%; 66) used DOACs, 31.5% rivaroxaban and 14.7%
dabigatran, respectively; furthermore, 1.4% patients used DOACs with antiaggregants. 49.7% (71) patients
had increased risk of possible drug-drug interactions, most frequently with proton pump inhibitors (16.8%;
24), amiodarone (24.5%; 35), anti-inflammatory drugs (49.0%; 70). The use of DOACs and possible drug-
-drug interactions increases by risk score, reaching the maximum score 3 (16.1%; 23) and the mean frequent
score 4.4 of 86 (60.1%) AF patients, respectively. The drug concentration in blood was lower than expected,
reaching about 75.20% of C__.

Conclusion: DOACs' usage correlates with CHA,DS -VASc score with mean frequent score 4.4 of 86 (60.1%)
AF patients, respectively. Coagulation tests were applicable more than half of patients (60.1%) to detect
DOAGCs concentration in plasma.

Introduction

As the world population ages, the burden of AF (atrial
fibrillation) and venous thromboembolism disease is ex-
pected to increase, and prescriptions for long-term anti-
coagulation will climb.? AF is associated with significant
morbidity, mortality, and socioeconomic burden, particu-
larly form stroke and systemic thromboebolism. The later
risks depend on patients age and the presence or absence
of various stroke risk factors, which have resulted in the
development of clinical scores to aid risk stratification for
patients with AF. Anticoagulated patients are vulnerable
to spontaneous, traumatic, and perioperative bleeding.
Warfarin is a vitamin K antagonist that has been used for
decades to prevent and treat arterial and venous throm-
boembolism. But due to the need of regular monitoring,
non-vitamin K antagonists/oral anticoagulants are now
widely used as alternatives to warfarin for stroke pre-
vention in atrial fibrillation and management of venous
thromboembolism. These are dabigatran etexilate,*rivaro-
xaban,® apixaban® and edoxaban.” DOACs are associated
with comparable risk of stroke, systemic embolism, major
bleeding and death compared with warfarin.® They have
more predictable therapeutic effect, pharmacokinetic and
pharmacodynamics properties, as well as do not require
routine monitoring, have fewer potential drug-drug in-
teractions and no restrictions on dietary requirements.?

In clinical practice there is still widespread uncertainty
on how to manage patients on DOACs who have risk of
bleeding. In addition, the lack of specific antidotes and
measurement methods/assays are critical points for pa-
tients’ management with AF.

Risk factors on pharmacokinetics
and pharmacodynamics of direct oral
anticoagulants (DOACs)

The new oral anticoagulants differ in their pharmacology
and pharmacokinetics (Table 1). Although their onset of
action and half-life are quite similar, other properties such

as their respective mechanism of action, bioavailability,
metabolism and creatinine clearance are different.*” All
agents have rapid onset of action, a wide therapeutic win-
dow, little or no interaction with food and other drugs,
minimal inter-patient variability, and similar pharmacoki-
netics in different patient populations. Since DOACs are
substrates, co-administration with cytochrome P450 system
isoenzymes and permeability glycoprotein (P-gp) inhibitors
and inducers can result in substantial changes in plasma
concentrations.? Clinicians should be aware and take into
account before appointment of anticoagulative therapy.

Usually the pharmacokinetic profile of DOACs in healthy
subjects is not substantially affected by age or sex. Patient
lifestyle and comorbidities are the main risk factors of an-
ticoagulative therapy. The CHA,DS,-VASc score (congestive
heart failure, hypertension, age >75 years, diabetes mel-
litus, previous stroke or transient ischemic attack, vascu-
lar disease, age 65-74 years, female) is recommended by
guidelines for stroke assessment in AF.° Patients with high-
er CHA,DS,-VASc score have had a higher risk of stroke,
systemic thromboembolism or transient ischemic attack.
Taking into account the CHA,DS,-VASc scale, individuals
with extreme body weights may benefit from dose adjust-
ment to avoid under- or over-anticoagulation (Table 2).2

Coagulation tests might be considered upon attain-
ment of stable anticoagulation (1-2 weeks after initia-
tion) to provide the level of anticoagulation achieved
chronically. This information could be useful to interpret
subsequent results.

Drug anticoagulative levels could be measured occa-
sionally at the time of medical visits to assess adherence
to treatment, to detect possible drug interactions, and
side effects. It should be realized that given the DOAC
with short half-life (e.g. 8-15 hours), a dose missed a few
days earlier that testing might not be detected in the
laboratory.

The laboratory and direct oral anticoagulants

Although direct oral anticoagulants do not need labora-
tory testing for dose adjustment, there are instances when
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laboratory testing is recommended for patients in high-risk
groups, with CHA,DS -VASc score >3, respectively.
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Table 4 - Baseline characteristics Data about 5 clinical cases were analyzed during the

Dabigatran FErsEbER study. The samples to detect drug concentration in blood

(n; %) (n: %) were took in different time intervals — 3, 6 and 12 hours
after use of drug. The mean age was 65 years. We would

?:;ale 12 (52.2) 24 (50.0) like to highlight one patient data. The main characteris-
Male 11 (478) 24 (500) tics are collected in Table 7.
A 5 A4 (SD +£10.1 .9 (SD £ 10.1 . . . . . . .
ge (yee.lr? .mean) 654 (D £10.1) 699 (S0 £ 10.1) Table 6 — Possible drug-drug interactions divided in medium and
Comorbidities high risk groups
Arterial hypertension 18 (80.0) 37 (78.1) . R
Chronic heart failure 10 (45.0) 27 (56.2) ?’?2}%3"3" ?l\'lao/rt))xaban
Coronary artery disease 7 (30.0) 18 (37.5) n; 70 n; %
Diabetes mellitus 5(21.7) 8(16.7) Medium 11 (52.4) 19 (42.2)
Dyslipidemia 5(21.7) 7 (14.6) Amiodarone 4(17.4) 14 (29.2)
Stroke 2(8.7) 2(4.2) Proton pump inhibitors 6 (26.1) 14 (29.2)
Myocardial infarction 2 (8.7) 3(6.3) High
Cardiomyopathy - 6(9.4) Anti-inflammatory drugs 1 (4.3) 2(4.2)
CHA,DS-VASc score 3.8 (SD = 1.6) 4.1 (SD £ 1.7)
HAS-BLED score 2.6 (SD £ 1.5) 2.5(SD £ 1.1) Table 7 - Baseline characteristics for clinical case
Sex Male
Table 5 - Most frequently used medicines and possible drug-drug Age 71
interaction Height (m)/Weight (kg) 1.80/99
Medicines Dabigatran Rivaroxaban
- e BMI (kg/m?) 3056
Proton pump inhibitors 6 (26.1) 14 (29.2) L e 2 months
Rhythm-control drugs 14 (60.9) 27 (56.3) Smoking status e
Amiodarone 4(17.4) 14 (29.2) Bleeding Gastrointestinal bleeding,
Anti-inflammatory drugs 1 (4.3) 2(4.2) hospitalization required
Antihypertensive drugs 13 (56.5) 36 (75.0) Comorbidities Arterial hypertension (NYHA 1)
: - Coronary artery disease

Statins 8(34.8) 21 (43.8) Chronic heart failure
Omega-3 fatty acids 3(13.0) 8(16.7) CHA,DS -VASc score 4
Electrical cardioversion 14 (60.9) 17 (35.4) HAS-BLED score 4

B Smoking [ Arterial hypertension Il Coronary artery disease Dyslipidemia

Il Diabetes mellitus [ Metabolic syndrome M Chronic heart failure M Stroke

s EIN

73 3 2

6o 22 15 s I I

5 14 - VIS

CHA,DS,-VASC score
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10 20 30 40 50 60 70 80
Total (n)

Fig. 1 - The most common comorbidities and their correlation with CHA,DS,-VASc score
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Fig. 2 - Rivaroxaban concentration in blood in different time-intervals

Patient received rivaroxaban 20 mg twice a day, amio-
darone, ramipril, bisoprolol, atorvastatin, amlodipine, etori-
coxib and omeprazole. Three hours after use of drug the
anticoagulant concentration in blood was 153 ng/ml, what
was less than expected — 246 ng/ml, respectively. The phar-
macokinetic linearity, which is representative to rivaroxaban
concentration in blood, was not observed, decreasing only by
5.2%, respectively. The concentration is shown in Fig. 2.

Taking into account the CHA,DS,-VASc score, which is 4,
and changes in drug concentration in blood, which can affect
anticoagulative effect, the patient had increased risk of stroke,
systemic thromboembolism or transient ischemic attack.

As shown in clinical cases the drug concentration in
blood was lower than expected, reaching about 75.2%
of C__. Although there is sufficient information to gen-
eralize the data, however, it was observed that patients
with higher CHA_DS,-VASc score were more complicated
and received multiple pharmacotherapy, which could af-
fect DOAC concentration and effect. The study data con-
firmed necessity to detect anticoagulants concentration
in clinical practice for high-risk patients (CHA,DS_-VASc
score more or equal to 2).

Discussion

The use of DOACs without routine monitoring of antico-
agulant effect is likely safe and effective treatment for
non-valvular AF in many patients, but there are circum-
stances, such as treatment failure, bleeding, renal and/
or hepatic failure and perioperative monitoring, in which
reliable assays of DOAC activity are needed. DOAC dos-
ing recommendations are currently based on patient
characteristics rather than measurement of drug effect,
and emerging data from the largest trials of DOACs sup-
port this strategy. However, specific coagulation assays,
depending on the DOACs, should be used in order to
provide the more reliable information on plasma con-
centrations. Standard assays, e.g. aPTT, PT, TT, of antico-
agulation are generally insufficient for measuring DOAC
activity, except in certain circumstances of extremely high
or low drug levels and in the case of some factor Xa in-
hibitors. The use of calibrated chromogenic anti-Xa and
DTI assays should be recommended for the assessment of
DOAGs, factor anti-Xa assay for rivaroxaban, apixaban,
and edoxaban, and DTl assay for dabigatran, respectively.
Unfortunately global coagulation tests, such as PT and
aPTT, are not useful at all and can lead to misinterpreta-
tion that could have clinical implications if the result is
not fully understood."

The use of dedicated assays may probably improve the
benefit-risk profile of DOACs by identifying poor- and
high-responders. Monitoring of therapies may be useful
to provide guidance in case of bleeding, thrombosis recur-
rence, to assess the pharmacodynamics of high-risk groups
responders, such as high age, low body weight, low re-
nal function, before urgent surgery or procedure and for
those with several comorbidities. However, results should
be interpreted with caution if responsiveness is unknown.

Conclusions

DOACs' usage correlates with CHA,DS,-VASc score with
mean frequent score 4.4 of 86 (60.1%) AF patients, respec-
tively. From all high-risk AF patients (score >3) 47.7% had
potentially moderate or major risk of drug-drug interac-
tions. According to data by HAS-BLED score, it is shown
that 72.7% (104) patients had increased risk of bleeding.
The drug concentration in blood was lower than expect-
ed, reaching about 75.20% of C__ . In summary, for 60.1%
AF patients appropriate monitoring of anticoagulative
therapy should be considered. Anticoagulative laboratory
testing for patients on high-risk group could prevent safer
anticoagulation therapy for patients with AF.
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