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Background: D-dimer is used widely as a diagnostic aid in low- and moderate-risk patients 
with suspected venous thromboembolism (VTE). While our laboratory utilizes VIDAS D-di-
mer analyzer (bioMérieux SA, France), our emergency department (ED) recently procured 
a D-dimer analyzer AQT90 FLEX (Radiometer Medical ApS, Denmark) for point of care 
testing (POCT) to facilitate patient management. We aimed to determine whether the time 
taken to receive D-dimer results using the 2 different analyzers differed significantly and to 
quantify the limits of agreement between the results of the 2 methods measured on the 
same patient.

Methods: Adult patients presenting to the ED and requiring diagnostic workup for suspect-
ed VTE were included in this prospective observational study. Patients underwent simulta-
neous D-dimer measurements using the 2 different analyzers.

Results: The paired results from 104 patients were analyzed. The median time for the D-
dimer results from triage by VIDAS was 258 min (Inter-quartile range [IQR], 173-360) and 
by POCT was 146 min (IQR, 55-280.5); the median time difference was 101.5 min (IQR, 82- 
125.5). On an average, POCT D-dimer values were 15% lower on the same sample (limits 
of agreement, 34-213%). POCT predicted 83% of VIDAS positive results (sensitivity, 83.3% 
[95% confidence interval (CI), 70.4-91.3%]; specificity, 100% [95% CI, 93.6-100%]). All 
patients with positive imaging were identified correctly by both methods.

Conclusions: POCT delivers D-dimer results in significantly shorter turnaround times than 
pathology services; however, poor bioequivalence between VIDAS and POCT raises the is-
sue of acceptability for use in the ED.
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INTRODUCTION

D-dimer is widely used as a diagnostic tool in low- and moderate-

risk patients with suspected pulmonary embolism (PE) or deep 

venous thrombosis. In patients with low to moderate pre-test 

probability, a negative D-dimer result can prevent unnecessary 

exposure to radiation and contrast and decrease the length of 

stay in the emergency department (ED), reducing the patient’s 

financial burden [1].

 D-dimer is a fibrin degradation product formed by the break-

down of fibrin in vivo by specific enzymes. It is a marker of in 
vivo fibrin formation, and its measurements may reflect a distur-

bance in the hemostatic balance. D-dimer levels increase 1 hr 

following thrombus formation and have a half-life of approximately 

8 hr. The presence of D-dimer can be used as an early, sensi-

tive marker for thromboembolic disorders. However, due to its 

low specificity and high sensitivity, D-dimer can only be used as 

a screening test in patients with low to moderate risk of a throm-
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boembolic disorder [2]. ELISA methods have increased the sen-

sitivity for detecting elevated D-dimer levels [3, 4]. An added 

value of fluorescence end point detection methods is that they 

are fast and have a wide linear range capable of detecting D-di-

mer levels between 0 and 1,000 µg/mL [5]. Tests using immu-

nofiltration have also decreased the time required for laboratory 

analysis as compared to that of previous methods [6]. Different 

methods for detecting D-dimer as a part of the diagnostic work-

up for venous thromboembolism (VTE) have been widely re-

viewed and published in the literature [7]. Furthermore, the di-

agnostic utility of the VIDAS D-dimer assay in excluding a diag-

nosis of PE has been validated previously [8]. 

 Our hospital laboratory utilizes the VIDAS D-dimer assay (bio-

Mérieux SA, RCS Lyon, France), which is an automated quanti-

tative test using an enzyme linked fluorescence assay technique. 

Recently, our ED procured the AQT90 FLEX point of care D-di-

mer analyzer (Radiometer Medical ApS, Åkandevej, Denmark). 

AQT90 FLEX is a completely automated continuous access ana-

lyzer that utilizes immunoassay technology and time resolved 

fluorometric detection. The use of AQT90 FLEX D-dimer analyzer 

has been validated in a prospective trial [9].

 Our study had 2 primary objectives. First, we sought to deter-

mine whether the time taken to obtain the D-dimer results using 

laboratory based VIDAS differs significantly from that using the 

point of care test (POCT). Second, we attempted to quantify the 

limits of agreement between D-dimer results measured on the 

same patient using both the D-dimer techniques. A secondary 

objective was to calculate the sensitivity and specificity of VIDAS 

and POCT in a subset of patients for whom definitive scan re-

sults were available.

METHODS

Approval was obtained from the western Sydney area health 

ethics committee. A prospective observational study was con-

ducted at the Adult ED of Westmead Hospital, a tertiary hospital 

with an annual census of 58,000 patients. The study was con-

ducted from August through December 2010 on patients aged 

15 yr or more. 

 Wells criteria (Table 1) were used by senior medical staff to 

determine the pre-test probability for PE [10]. High-risk patients 

were excluded from D-dimer testing and thus, were excluded 

from the study. Medical staff was trained to use the point of care 

AQT90 FLEX machine located in the ED. Blood was collected 

from a single collection site from each patient in a citrated tube 

and EDTA tube. The citrated tube was sent for laboratory VIDAS 

D-dimer testing immediately through the pneumatic tube trans-

fer system to the laboratory, whilst the D-dimer analysis on the 

EDTA tube was performed by medical staff using the AQT90 

FLEX point of care analyzer. Medical staff was advised to wait 

for formal laboratory results prior to making clinical decisions re-

garding imaging, anticoagulation, and disposition as a part of 

the validation process. All ongoing management decisions were 

at the discretion of the treating doctor in ED. 

1. Sample size
In a pilot study of 20 patients, the observed SD of the difference 

between the time taken for the VIDAS and POCT results was 

115 min for the same patient. Assuming this value of SD, a 

sample size of 100 patients was calculated to give 80% power 

for detecting differences between a null hypothesis mean time 

difference of 0 min and an alternative mean time difference of 

45 min using a paired t-test with a 5% two-sided significance 

level (nQuery Advisor version 7; Statistical Solutions, Cork, Ire-

land).

2. Data collection endpoints
Values of the D-dimer results from VIDAS (positive cut-off value 

≥500 ng/mL FEU or 0.25 mg/L DD units) and AQT90 FLEX 

POCT (positive cut off value ≥ 500 ng/mL FEU or 0.25 mg/L DD 

units) were compared. Triage times (T0), time for the VIDAS D-

dimer results made available from PathNet services (T1), and 

time for the POCT D-dimer results were recorded from the 

AQT90 automated analyzer log book (T2). Imaging results for 

patients undergoing computed tomography pulmonary angiog-

raphy, ventilation-perfusion scanning, and Doppler venous ultra-

sonography scan were sought from the electronic medical re-

cords of patients.

Table 1. Well’s decision rule used for the study

Variable Points

Clinically suspected DVT 3.0

Alternative diagnosis less likely then PE 3.0

Heart rate >100 beats/min 1.5

Immobilization >3 days or surgery within previous 4 weeks 1.5

Previous DVT/PE 1.5

Hemoptysis 1.0

Malignancy 1.0

Clinical probability of PE: unlikely, ≤4; likely, 4; low, <2; intermediate, 2-6; 
and high, >6.
Abbreviations: DVT, deep vein thrombosis; PE, pulmonary embolism.
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3. Statistical methods
SPSS Version 17 software (SPSS Inc. Chicago, IL, USA) was used 

for statistical analysis. Bland-Altman plots [11] and the associ-

ated “limits of agreement” were used to examine the extent of 

agreement between VIDAS and AQT90 POCT D-dimer results 

for the same patient. 

RESULTS

1. Demographics
Of 112 patients initially screened, 104 were included in the study. 

Eight patients were excluded from analysis because only POCT 

D-dimer results were available. The mean age of the subjects 

was 50.0 ± 19.1 yr (51.9%, men). Within our study population, 

90 patients were determined to have moderate probability, and 

14 patients had low probabilities for PE as per the Wells criteria. 

2. Difference in time required for obtaining D-dimer results
Time differences were estimated from the triage time of both the 

methods. The median time for obtaining D-dimer results by VI-

DAS from the triage time (T1-T0) was 258 min (inter-quartile 

range [IQR], 173-360 min). The median time for obtaining the 

POCT results from the triage time (T2-T0) was 146 min (IQR, 55-

280.5 min). Time for obtaining the VIDAS D-dimer results was 

consistently higher than that for the POCT D-dimer results. The 

median time difference was 101.5 min (IQR, 82-125.5 min). Wil-

coxon signed rank test on time for obtaining the results by both 

the methods revealed that the time for POCT was significantly 

lower (104 min; 95% CI, 97.5-110.5 min; P <0.0001). 

3.  Limits of agreement (bioequivalence) using the Bland- 
Altman plot

A Bland-Altman plot depicting the VIDAS and POCT D-dimer 

results is shown in Fig. 1. The size of the within patient differ-

ences between the D-dimer results obtained from VIDAS and 

POCT increased exponentially as the D-dimer levels increased. 

Thus, log transformation was conducted to check for correla-

tion. On an average, D-dimer values from POCT were 0.85 of 

those obtained using VIDAS (range, 0.34-2.13). This led to 8 

positive results by the VIDAS D-dimer assay being reported as 

negative by the POCT D-dimer assay (Table 2).

4. Sensitivity and specificity 
Table 3 displays the D-dimer clinical grouping (positive vs. nega-

tive) based on the VIDAS and POCT results. If VIDAS is consid-

ered as the gold standard for D-dimer testing, the sensitivity of 

AQT90 FLEX was 83.3% (95% CI, 70.4-91.3%), and specificity 

was 100% (95% CI, 93.6-100%). 

5. Imaging as gold standard for VIDAS and POCT
Tables 4 and 5 illustrate the association between imaging results 

and clinical D-dimer groups based on VIDAS and POCT, respec-

tively. There were 40 patients for whom definitive imaging results 

Fig. 1. Bland-Altman plot showing the limits of agreement between 
VIDAS and AQT90 FLEX.
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Table 2. VIDAS positive results missed by point of care testing (POCT) 
D-dimer, value correlation, and imaging results

No. case
VIDAS result  
(ng/mL FEU)

POCT result  
(ng/mL FEU)

Clinical data

1 700 470 CTPA negative for PE

2 660 430 CTPA negative for PE

3 660 461 CTPA negative for PE

4 620 465 CTPA negative for PE

5 620 483 CTPA negative for PE

6 529 479 CTPA negative for PE

7          1,300 318 USV negative for DVT

8 500 440 CTPA negative for PE

Abbreviations: CTPA, computed tomography pulmonary angiography; USV, 
venous ultrasound; DVT, deep vein thrombosis. 

Table 3. Cross tabulation of D-dimer results based on VIDAS and 
point of care testing (POCT) results

POCT (%)
Total (%)

Positive Negative

VIDAS Positive 40 (38.5) 8 (7.7) 48 (46.2)

Negative 0 (0) 56 (53.8) 56 (53.8)

Total 40 (38.5) 64 (61.5) 104 (100)
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were available. Seven patients had positive imaging, and 33 pa-

tients had negative imaging results. The negative imaging in-

cluded computed tomography pulmonary angiography (n=25), 

ventilation-perfusion scan (n=4) and Doppler venous ultraso-

nography scan (n=4). All 7 patients with positive imaging were 

identified correctly by both VIDAS and AQT90 FLEX testing (100% 

sensitivity). Of the 33 patients with negative imaging results, 6 

were identified correctly by VIDAS (specificity, 18%; 95% CI, 

8-35%), while 12 were identified correctly by AQT90 FLEX 

(specificity, 36%; 95% CI, 22-53%). Thus, the AQT90 FLEX had 

better specificity than VIDAS, resulting in lower rates of false 

positive results (though still not in the clinically significant range 

to cause change in current practices). All 8 patients who were 

reported positive by VIDAS but reported negative by POCT D- 

dimer underwent imaging. All 8 patients were negative for VTE.

DISCUSSION

Overcrowding and prolonged length of stay in the ED pose an 

ongoing threat to patient care in Australia. Lee-Lewandrowski et 

al. have noted that POCT are becoming increasingly available, 

and many EDs have adopted them to reduce laboratory turn-

around times and expedite clinical decision making [1]. Our re-

sults suggest that POCT delivers results with significantly shorter 

turnaround times than pathology VIDAS services. Our results are 

similar to those achieved in the past [1]. 

 The Bland-Altman plot demonstrated poor bioequivalence 

between the VIDAS and AQT90 D-dimer methods. Our study 

found a significant difference in the D-dimer values between the 

2 methods, and higher D-dimer values resulted in increasing 

differences. This result differs from that achieved by a similar 

study comparing these methods conducted by Lee-Lewand-

rowski et al. [1]. This discrepancy could be due to the use of a 

different analyzer in that study (Biosite triage, Biosite diagnos-

tics, San Diego, CA, USA). The clinical relevance of results vari-

ance at higher values of D-dimer would probably be minimal as 

all results >500 ng/mL FEU would be considered for further in-

tervention.

 POCT only detected 83% of the VIDAS positive results. In our 

study, out of the 48 positive VIDAS results, POCT only yielded 40 

positive results. We report a discrepancy of 7.7% (8 of 104) be-

tween VIDAS and POCT. This discrepancy raises the issues of 

the possibility of missing VTE by POCT. However, all 8 patients 

who had positive VIDAS but negative POCT had negative defini-

tive imaging for VTE. The lower false positive rate for POCT im-

proved its specificity. However, because of the small sample size, 

the estimated specificity had a wide confidence interval and is 

still too low to be clinically useful.

 In our study, only 15% of VIDAS positive results had positive 

imaging and approximately 17% of positive POCT had positive 

imaging, indicating poor specificity of D-dimer testing in diag-

nosing VTE and leading to unnecessary radiation exposure in 

some patients. Brotman et al. reported the limitations of D-di-

mer testing, which is widely recognized in the non-stratified pa-

tient [12]. In our study, this was also noted for the low- and 

moderate-risk stratified patients. 

 EDs should consider the evidence available for each type of 

assay being used for POCT. Sidelmann et al. [9]. report that 

POCT analyzer has negative predictive and positive predictive 

values as well as specificity and sensitivity that are comparable 

to routine assays, but these may still result in different D-dimer 

values, as observed in our study. Despite controversy regarding 

the diagnostic utility of D-dimer testing in outpatient settings for 

patients suspected of having venous thromboembolism, POCT 

of D-dimer can contribute important information and guide pa-

tient management when used as part of a diagnostic process as 

reported by Geersing et al. [13]. The use of D-dimer as a diag-

nostic tool for VTE is an area of ongoing research. Further stud-

ies involving larger sample sizes with clinically suspected VTE 

are needed to establish the validity of POCT of D-dimer using an 

imaging technique as a definitive diagnostic test. 

 Our study has several limitations. Only 6 of the negative D-di-

mer patients underwent imaging to monitor for VTE. It is possi-

ble that the remaining patients could have had a PE or deep ve-

nous thrombosis that went undiagnosed. Additionally, it is not 

known whether patients, who were positive for D-dimer but had 

negative imaging results, had follow-ups with repeat imaging or 

a VTE event as this was outside the scope of our study. Our ob-

Table 4. Cross tabulation of VIDAS D-dimer results with imaging as 
a standard

VIDAS Imaging positive (%) Imaging negative (%) Total (%)

Positive 7 (100) 27 (81.8) 34 (85.0)

Negative 0 (0) 6 (18.2) 6 (15.0)

Total 7 (100) 33 (100) 40 (100)

Table 5. Cross tabulation of point of care testing (POCT) D-dimer 
results with imaging as a standard

POCT Imaging positive (%) Imaging negative (%) Total (%)

Positive 7 (100) 21 (63.6) 28 (70.0)

Negative 0 (0) 12 (36.4) 12 (30)

Total 7 (100) 33 (100) 40 (100)
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servational study is not immune to selection bias. Though the 

Wells criteria were followed for sample selection, the decision to 

order D-dimer remained at the discretion of the evaluating phy-

sician. Patients with moderate or low probability for VTE may 

have proceeded directly to imaging and may not have had a D-

dimer testing performed. Finally our sample size was not large 

enough to conclude the sensitivity, specificity, and predictive 

values of both the methods in diagnosing or excluding VTE. In 

conclusion, POCT delivers D-dimer results in significantly shorter 

turnaround times than pathology services. This could lead to 

early decision making for patient management with a positive 

impact on the length of stay at the ED. Poor bioequivalence 

noted between the VIDAS and POCT suggest that these 2 tests 

may not be interchangeable and that individual EDs should 

consider each assay based on its performance measures.
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