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|ntrOdUCt|On Figure 2. FVIII and FIX results by sample.
Rivaroxaban is a widely utilised direct oral anticoagulant (DOAC), indicated for FViiTallresults FIX all results .
thrombosis treatment and prevention. Rivaroxaban binds to Factor Xa, affecting many . .
haemostasis assays, including activated protein C resistance (APCR) and activated partial . ‘. s
. . . . ‘AL &/
thromboplastin time (APTT) based factor assays, including factor VIII (FVIIl) and IX (FIX). 32 . .*,*.*:%
Andexanet alfa is a clinical ‘antidote’ for anti-Xa agehiacluding rivaroxaban, neutralising ,\31‘” ‘ * R @“’0 $i338: o0 322
activity in vivo and in vitro. DOAC Stop is a commercial product that neutralises in vitro = oo = *’3.«’* * o
activity of DOACS. We investigated whether rivaroxaban would induce false positive > :,:g*‘.‘.,: > . ‘ot $ so¥0e
APCR and/or falsely reduced FVIII & FIX activity, and whether this could be neutralised - g%% - O et ng ******** .’:‘y; e
by andexanet alfa or DOAC Stop. ;3;;5; §§§§§¥ .
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M et h O d : Normal Rivaroxaban DOAC Stop Andexanet : Normal Rivaroxaban DOAC Stop Andexanet
Four lyophilised plasma samples were prepared as indicated in Table 1. The samples were Sample Sample
distributed to all laboratories performing APCR and/or FVIII & FIX testing in RCPAQAP
surveys, labelled with the sample IDs below to create a blind survey. Participants were
asked to perform their normal assays, and interpret results as usual. Figure 3. FVIIl and FIX interpretations by sample.
Table 1. Contents of samples. FVIII all results interpretations FIX all results interpretations

APC-19C/FAC-19C Normal sample Pool of normal plasma ¢ (

APC-19D/FAC-19D  Rivaroxaban sample Sample C spiked with rivaroxaban s s

APC-19A/FAC-19A DOAC Stop sample Sample D treated with DOAC Stop § g

APC-19B/FAC-19B Andexanet alfa sample  Sample D treated with andexanet alfa "i ® E’ ®
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Results 0 o
The Pefakit and Coatest reagents are unaffected by the presence of rivaroxaban. The e e o " ampe
sample with DOAC-Stop appears to have neutralised the effect of rivaroxaban in the B voma [l Abnorma

majority of kits that were affected by rivaroxaban. The ProC ACR users reported a reduced
ratio for both the andexanet alfa and rivaroxaban samples. ProC Global users reported _ _
unexpected results, where even the control (normal) sample had a reduced ratio (Figure 1DISCUSSIOI']

For most reagents, the APCR results were not affected by the addition of rivaroxaban. We
cannot explain the anomalous results shown by the ProC Global users, where the normal
APCR interpretations sample indicated false positive APCR interpretations for all 3 users. Thus we did not consider
the other ProC Global results. The assay most sensitive to rivaroxaban was the ProC ACR
assay, which is based on a RVVT procedure. RVVT methods are generally very sensitive to
interference by rivaroxabar. The IL APC-V and ProC ACR reagents unexpectedly produced
more false positives with the andexanet alfa sample than rivaroxaban alone.

Figure 1. APCR Iinterpretations by reagent Kkit.
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Rivaroxaban greatly affected the levels of FVIII and FIX, lowering the factor level by almost
half, which lead to a false diagnoses of low FVIII and/or FIX. This ‘false positive’ occurred for
95% and 56% of the participants assessing FVIII and FIX respectively. Although both factors
were similarly reduced by rivaroxaban (43% and 44%), the median of the FIX normal sample
was higher at 100.8%, hence many results were still above the normal cut off of 50%.

No. of responses

' The DOAC Stop sample was able to successfully neutralise the effects of rivaroxaban,
: ——— with assay results and interpretations similar to those of the normal sample for both FVIII
Ay s 6ZVQ’ and FIX. On the other hand, the addition of andexanet alfa did not completely neutralise the
rivaroxaban, with a decrease Iin the level of FVIII and FIX still observed. The two tiered pattern
In the andexanet samples is due to a reagent sensitivity with the Siemens Actin FS APTT
B NormaiNegative [l Reduced/Positive reagent giving lower results for the majority of these users. Further, the majority of Siemens
C —Normal control D — Rivaroxaban A — Rivaroxaban + DOAC Stop B — Rivaroxaban + Andexanet calibrator users reported a decreased factor level compared to the rest of the group.

Figure 2 illustrates the effect of rivaroxaban on the measured level of FVIII and FIX in the COHC'USiOﬂ
conventional factor assay procedure. A false reduction in the level of both FVIII and FIX is
observed due to the in uence of rivaroxaban. Similar results for each assay were produce

. 0 . .
with & 43% reduction In FVIII (from the normal sample o the rivaroxaban sample), and a neutralised rivaroxaban effects. Andexanet alfa did not completely neutralise the

) . ; . L
44% reduction for FIX. Excluding a few outlier results, the_ ;ample cor)talnlr’lg rivaroxaban rivaroxaban effect, for APCR or FVIII & FIX, and unexpectedly lead to higher rates of
produced FVIII results below the normal cut off of 50%, giving rise to ‘false’ abnormal resullts

for 95% of participants. For the FIX assay, 56% of participants recorded this ‘false’ abnormaalISe APCR than rivaroxaban alone.
Interpretation for the rivaroxaban sample (Figure 3). This effect of rivaroxaban has been
neutralised by the addition of DOAC Stop, with samples producing borderline/normal assay, .«. cnces
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n the rivaroxaban samples, most APCR assays appeared largely unaffected, while FVIII
FIX assays showed a substantive reduction. Where assays were affected, DOAC Stop
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