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assay and the Beckman Coulter D-dimer assay
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| Introduction

D-dimer is a unique protein fiber degradation product of cross-linked fibrin that is generated by the
hydrolysis of the fibrinolytic enzyme [1,2]. D-dimer can be released into the circulatory system when a
thrombus degrades [3]. Generally, the amount of D-dimer is low in normal blood; however, the D-dimer
level is increased when thrombosis occurs [4]. D-dimer levels increase in patients with cardiovascular
and cerebrovascular diseases; the increased D-dimer level is associated with prognosis [1]. Also, the
measurement of D-dimer has aided in the diagnosis of disseminated intravascular coagulation [5]. As
we know, low levels of D-dimer can be detected in the whole blood and plasma of healthy subjects.
However, in patients with thrombosis, it is a helpful indicator for venous thromboembolism (VTE). In
the emergency department, D-dimer is utilized as an initial screening test to detect patients who have
symptoms suggestive of VTE. D-dimer is also a marker of endogenous fibrinolysis, because it can be
detected in patients with deep venous thrombosis (DVT). A D-dimer test is also essential to exclude
pulmonary embolism (PE) in low-risk patients. At present, D-dimer is used routinely as part of a
diagnostic algorithm in order to exclude the diagnosis of DVT or PE by physicians. D-dimer assays have
also been applied to predict the incidence of recurrent thrombosis when anticoagulants are cancelled.
Overall, D-dimer is an ideal diagnostic method that helps in detecting intravascular coagulation and
fibrinolysis, thereby providing fast, feasible, and reliable results to physicians.

The various types of common D-dimer assay include latex-enhanced turbidimetric immunoassay,
enzyme-linked solid-phase
immunochromatography, and fluorescent immunoassay. Each methodology has its advantages and
disadvantages. Ellis et al. reported that the point-of-care (POC) LumiraDx D-dimer test showed good
agreement with the VIDAS® D-dimer Exclusion™ Il assay. They concluded that the quantitative POC
LumiraDx D-dimer test is easy to use and improves the assessment of VTE cases. Similarly, Heerink et
al. demonstrated that POC D-dimer assays can be applied to the exclusion of VTE in clinical settings.
The reference method for D-dimer measurement is the enzyme - linked immunosorbent assay. In fact,
VIDAS® D-dimer Exclusion™ Il assay is an enzyme-linked immunofluorescence assay that brings rapid
results and is presently the most clinically validated assay for D-dimer measurements. However, our
previous study showed that the main disadvantage of VIDAS® is that the platform is manually operated
and requires hands-on technical expertise as well as time. Recently, Talon et al. demonstrated that a
fully automated Yumizen G DDi 2 immunoturbidimetric assay carried out by the Yumizen G800 analyzer

chemiluminescent immunoassay, fluorescent assay,

is appropriate for fast measurement of D - dimer in a clinical setting. The Beckman Coulter D-dimer
assay is a fully quantitative and automated immunoturbidimetric assay which decreases the hands-on
time requirements in a clinical laboratory setting. Until recently, the analytical performance of the
Beckman Coulter D-dimer assay had not been reported. Therefore, in the present study, we aimed to
evaluate the validity of two different D-dimer assays.

| Materials and Methods

The levels of plasma D-dimer were tested using the VIDAS® D-dimer Exclusion™ Il assay and the
Beckman Coulter D-dimer assay, which have reported ranges of 45 - 10,000 ng/mL (FEU) and 0.25 -
8.00 ug FEU/mL, respectively. The limit of detection using the VIDAS® D-dimer Exclusion™ Il assay and
the Beckman Coulter D-dimer assay is <45 ng/mL (FEU) and < 0.08 ug FEU/mL, respectively. The open
reagent pack and the calibration curve of the VIDAS® D-dimer Exclusion™ Il assay and the Beckman
Coulter D-dimer assay are stable for 28 days and 30 days, respectively.

In the present study, we collected 89 plasma samples from the clinical laboratory of Asia University
Hospital and measured the plasma values of D-dimer, which ranged from 89.2 to 7,452.9 ng/mL (FEU)
when tested on the VIDAS® platform and from 20 to 7,770 ng/mL (FEU) when tested on the Beckman
Coulter platform. All plasma samples were anticoagulated with 3.2% sodium citrate. The patients
included 45 females ranging from 20 to 95 years of age (69.8 & 15 years) and 44 males ranging from 26
to 86 years of age (63.6 £ 15.6 years). The plasma samples were stored at -80°C after D-dimer
measurement using the VIDAS® D-Dimer Exclusion™ Il assay. The ethics approval was obtained from
the Institution Review Board of the China Medical University Hospital (CMUH111-REC3-183). The two
methods were compared using Pearson’ s correlation analysis.

| Results

Figure 1 demonstrates Pearson’s correlation coefficient between the D-dimer levels from the two
assays. The D-dimer levels determined with the VIDAS® D-Dimer Exclusion™ Il assay were correlated
with the D-dimer levels obtained with the Beckman Coulter D-dimer assay, resulting in a Pearson’ s
correlation coefficient of 0.935 (p <0.001).

The sequential flow of the VIDAS® D-Dimer Exclusion™ Il Assay and the Beckman Coulter D-Dimer Assay
is shown in Tables 1 and 2, respectively. The Beckman Coulter D-Dimer Assay requires fewer steps than
the VIDAS® D-Dimer Exclusion™ Il Assay. Additionally, the turnaround time for D-Dimer detection using
the Beckman Coulter D-Dimer Assay is only 10 minutes.

| Conclusions

In summary, a high correlation exists between quantitative D-dimer measurements conducted with
the VIDAS® D-dimer Exclusion™ Il and the Beckman Coulter D-dimer assays. The VIDAS® D-dimer
Exclusion™ Il is a feasible and accurate method for determining the levels of D-dimer in plasma, but
requires manual operation and longer turnaround times. On the contrary, the Beckman Coulter
platform is fully automated and may increase laboratory performance, decrease manual work, and
decrease the turnaround time for emergency samples.
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Figure 1. Comparisons of the two methods of D-dimer measurement using Pearson correlation
coefficient.
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Figure 2. D-dimer values obtained from VIDAS® D-Dimer Exclusion™ Il assay and Beckman Coulter
D-dimer assay when evaluating the clinical specimens. The box plots describe the median value and
the interquartile range, and the whiskers represent the nearest value to 1.5 times the interquartile
range (IQR). Outliers are plotted separately.

“Table 1. Sequenial low on VIDAS® D-Dimer Exclusion™ Il Assay and the time
required for each step inthe detection of D-Dimer

Step_Actvity Conplexity _Duraion
T Removeor Tow Tmin

suipand o

SPRE from the kit for

cach sample to be

st “Table 2. Sequenial flow on Becknan Coulter D-Dimer Assay and the time required
2 Placete Manial Low Smin for each siep cion of D-Dimer

stipand “DEX2 Stp_Actvity Tyve Complexity_Duration

SPR on the VIDAS® T Placethe samplein  Manal Low Tmin

PreparatonLoading e AU6SO sysiem

wway or on the bench 2 Theasayesdsae  Manal Low §5min

o available
3 ImenuetDEX2  Mamal Low 1 min

SPRs and

suips ino teir

appropriate posiion

onthe insrumen.
4 Theassayresulis e Mamal Low 20 min

available

| References

1.Dong J, Duan X, Feng R, et al. Diagnostic implication of fibrin degradation products and D-dimer in aortic dissection. Sci Rep 2017, 7:43957. (PMID:
28262748)

2Kline JA, Hogg MM, Courtney DM, Miller CD, Jones AE, Smithline HA, D-dimer threshold increase with pretest probability unlikely for pulmonary
‘embolism to d iz i i J Thromb Haemost 2012, 10(4):572-581. (PMID: 22284935)
3.Suzuki T, Distante A, Zizza A, et al. Diagnosis of acute aortic dissection by D-dimer: the International Registry of Acute Aortic Dissection Substudy on
Biomarkers (IRAD-Bio) experience. Circulation 2009, 119(20):2702-2707. (PMID: 19433758)

4Righini M, Van Es J, Den Exter PL, et al. Age-adjusted D-dimer cutoff levels to rule out pulmonary embolism: the ADJUST-PE study. JAMA 2014,
311(L1):1117-1124. (PMID: 24643601)

5)u M, Nardella A, Pechet L. Screening tests of disseminated intravascular coagulation: guidelines for rapid and specific laboratory diagnoss. Crit Care
Med 2000, 28(6):1777-1780. (PMID: 10890618)




