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Abstract 
Background and Aim: D Dimer is a soluble fibrin degradation product, the estimation of which 

is used to identify intravascular thrombosis. Different types of D Dimer assays are available 

commercially which help to diagnose VTE/PE/DIC. The aim of this study was to compare plasma 

D Dimer values on POCT and Semi-auto analyser over random samples received in the lab and 

correlate the performance of both. Method: A prospective observational study conducted in 

a tertiary care hospital in Telangana. Results: Main outcome measures were the statistical 

correlation of the two methods. The results showed that there was strong correlation of POCT 

D-Dimer values with Semi-automated method. The correlation between the two was 

significant with r value of 0.846. When subjected to regression analysis, it was not significant 

indicating that both values were almost comparable and that POCT was not superior to Semi 

automated method. Conclusion: The POCT device was comparable with existing Semi-

autoanalyzer and can be used for reliable estimation of D Dimer. 
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INTRODUCTION: 
D-dimer is a fibrin degradation product (FDP) 
present in the blood after a blood clot is degraded 
by fibrinolysis and contains two D fragments of 
the fibrin protein joined by a cross-link [1]. 
D-dimer is normally present in low levels in human 
blood plasma and levels increase when the 
coagulation system has been activated. D-dimer 
concentration is determined by a blood test to help 
diagnose thrombosis/DVT/PE/DIC [1]. While a 
negative result practically rules out thrombosis, a 
positive result can indicate thrombosis but does not 
rule out other potential causes. A four-fold increase 
in the protein is a strong indicator of mortality in 
those suffering from COVID-19 [2,3]. 
A D-dimer assay can be helpful provided it is 
sensitive, reliable, fast and easy to perform. D-dimer 
assays depend on the binding of a monoclonal 

antibody to a particular epitope on the D-dimer 
fragment. The binding of the antibody is then 
measured quantitatively by one of various laboratory 
methods [1]. 
D-dimer standardization is still difficult as it concerns 
the detection in a complex mixture of fibrin 
degradation products of different sizes [4-6].There is 
also lack of a universal calibrator that can be used to 
standardize D-dimer concentration across assay 
types [7,8]. D-dimer units thus may vary according to 
the type of calibrator used, i.e. DDU or FEU [9, 10]. 
Different labs report different units either as 
FEU/DDU. 
The molecular weight of the fibrinogen molecule is 
about twice the size of the D-dimer molecule, and 
therefore 1.0 mcg/mL FEU is equivalent to 0.5 
mcg/mL of D Dimer [11]. 
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Tests based on the ELISA methodology have a high 
diagnostic sensitivity but the drawbacks are their 
long assay times, unsuitable for processing single 
sample when required, and high cost per test. New 
methods using immunofiltration or by microlatex 
immunoturbidimetric assays seem to reach the high 
sensitivity and NPV required and allows fast and 
quantitative single sample analysis.  
Recently, a number of point-of-care D Dimer assays 
have been developed for acute care settings that 
utilize a variety of methodologies and had attracted 
the general physicians because of rapidity of testing. 
In view of the diversity of D-dimer assays used in 
central laboratory and point-of-care settings, results 
with one assay cannot be extrapolated to another 
[12].  
In the present study, we compared the results of 
quantitative POCT D Dimer (Hotgen) with a Semi 
automated coagulation analyzer (Erba ECL 412) 
already present in our lab. 
 
MATERIAL AND METHODS: 
The study was conducted in Biochemistry lab of 
Gandhi Hospital, Secunderabad. The data was 
collected from November 2020 to December 2020 
involving 47 samples received in the Biochemistry 
Laboratory for analysis of plasma D Dimer. 3 mL of 
venous blood samples was collected in sodium 
citrate (Blue) vacutainer and was centrifuged at 1500 
rpm for 15 minutes to obtain plasma. The plasma was 
used to estimate D Dimer using Semi automated 
analyser (ERBA-ECL 412) and simultaneously by POCT 
instrument (HOTGEN). 
Inclusion Criteria: 
1) Samples received in the Biochemistry lab with 

request for D Dimer test. 
2) Samples with correct volume of blood  
3) Samples collected in the citrated vacutainers 

only 
Exclusion Criteria: 
1) Insufficient volume of samples  
2)  Samples collected in incorrect type of 

vacutainers 
3) Clotted samples 
4) Improperly labelled samples 
Assays: 
POCT Hotgen: Upconverting phosphor technology. It 
employs Sandwich Immunochromatography as an 
aiding tool. 
Reference range according to kitinsert : <500 ng/ml 
FEU 
Linearity: upto 5000 ng/ml  
ERBA ECL 412: Erba D Dimer is a 
Immunoturbidimetric assay that utilizes antibody 

coated latex particles. The antibody has no cross 
reactivity with fibrinogen [13]. This allows for the 
determination of D Dimer in human plasma. 
Reference range according to kitinsert [14] : <200 
ng/ml DDU 
Linearity: up to 3200 ng/ml 
The approval of the local ethics committee was 
obtained as was the patient’s consent to follow the 
diagnostic workup adopted in our centre. 
Statistical analysis:  
The data was presented as Mean, Standard deviation 
(SD) and number (N). Linear relationships between 
variables were determined using Pearson correlation 
test. All statistical analyses were performed using 
SPSS software, version 20.0.  
 
RESULTS: 
Erba D Dimer values were obtained in ng/ml DDU 
units whereas Hotgen values obtained in ng/ml FEU 
units. Initially the DDU units were converted to FEU 
units for comparison between both sets of values.  
1 FEU= 2* DDU [12] 
Now the standard cut-off was, therefore <500 ng/ml 
FEU for both the D-dimer assays. 
Table-1 shows the higher mean D Dimer value and SD 
of Erba when compared to Hotgen mean.  
All the D dimer values were grouped into 3 groups. 
Group 1: values from 50-500 ng/mL 
Group 2: >500-2000 ng/mL and Group 3: > 2000 
ng/mL. Paired t-test was done on the above data 
shown in Table-2 which indicates strong correlation 
between the pair of values in all the 3 groups with a 
significant p value of <0.01. 
Figure-1: shows a comparison of test results between 
the Hotgen and the Erba D-dimer assays for the 
entire range of test values measured. Overall, there 
was positive linear correlation between both the 
values. 
Table-3 shows the relationship between the two sets 
of values using Pearson Correlation. Accordingly, it 
was observed that there exists a strong correlation 
between both the values (r= 0.846) with a significant 
p value of <0.01. 
Figure-2: is a Histogram showing normal distribution 
of mean for the difference between Erba and Hotgen 
values 
It was hypothesized that POCT Hotgen was a better 
method when compared to Erba, hence the data was 
subjected to regression analysis in Table-4, but it 
didn’t show significance with a p- value of 0.102, 
indicating Hotgen was not superior to Erba. 
Figure 3: is a Scatter plot for regression showing no 
much difference between Erba and Hotgen values
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Table 1- Data 
 
 
 
 

Table 2- Paired t-test of grouped data 

System 
50-500 

Mean SD t-value p-value 

Erba(ng/mL) 525.516 217.45 
-4.83 <0.001 

Hotgen(ng/mL) 262.758 108.7274 

System 
>500-2000 

Mean SD t-value p-value 

Erba(ng/mL) 2336.744 998.92 
-4.313 0.0002 

Hotgen(ng/mL) 1168.372 499.4607 

System 
>2000 

Mean SD t-value p-value 

Erba(ng/mL) 5369.52 1405.541 
3.12 0.005 

Hotgen(ng/mL) 3348.533 1488.913 

 
Table 3: Correlations 

 Method A (ERBA) Method B (HOTGEN) 

Method A (ERBA) 

Pearson Correlation 1 .846** 

Sig. (2-tailed)  .000 
N 47 47 

Method B (HOTGEN) 
Pearson Correlation .846** 1 
Sig. (2-tailed) .000  
N 47 47 

**. Correlation is significant at the 0.01 level (2-tailed). 
  

Table 4: Regression analysis 
 
 
 
 

 
a. Dependent Variable: (A – B) 

b. Predictors: (Constant), (A – B)/ 
 

Figure 1: Linear comparison of two sets of value 
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 Mean Std. Deviation   N 

Method A (ERBA) 1056.8511 1069.20749 47 

Method B (HOTGEN) 653.1915 709.22605 47 

Model Sum of Squares df Mean Square F Sig. 

1 
Regression 1176039.653 1 1176039.653 2.789 .102b 
Residual 19399232.823 46 421722.453   
Total 20575272.477 47    
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Figure-2: Histogram showing normal distribution. 

 
Figure 3: Scatter plot for regression 

 
 
DISCUSSION: 
D-dimers are formed by the breakdown of fibrinogen 
and fibrin during fibrinolysis. D-dimer analysis is 
critical for the diagnosis of deep vein thrombosis, 
pulmonary embolism, and disseminated 
intravascular coagulation [15]. 
Our study compared the D Dimer values in two 
different methods (Immunochromatography-POCT 
and Turbidimetry- Semiautomated analyzer) with 
different units (POCT Hotgen-FEU units and Erba- 
DDU units). Both D-dimer assays were compared 
with each other in order to determine the analytical 
range of measurement.  
The use of different units (FEU or DDU) is challenging 
for clinicians, causes confusion and potentially leads 
to the misclassification or misdiagnosis of patients 
[16]. Here the Erba D Dimer values were 
mathematically converted to FEU units.  

D Dimer values were segregated into 3 groups and 
paired t-test done over the data. Significant 
correlation was found in all the three groups 
indicating the values of POCT were comparable to 
that of semiautomated method. 
The whole data was then subjected to Pearson 
correlation. The r value (0.846) indicated a strong 
correlation between the two sets of values with a 
significant p value<0.01 similar to that of Fukuda T et 
al study [17, 18].  

In the present study, 85% values positive on Erba 
were also positive on Hotgen which is in concordance 
with the findings of Perveen et al  [19]. This could be 
due to improper dilution, incorrect incubation time 
or results read after more than 15 minutes etc. The 
mean difference between the values showed a 
normal distribution. 
According to Lee-Lewandrowski et al study, the POCT 
D Dimer values were lower when compared to 

http://www.ijpbs.com/
http://www.ijpbsonline.com/


        

 
International Journal of Pharmacy and Biological Sciences                                                                                              Malathi et al 

                                                                                                                           www.ijpbs.com  or www.ijpbsonline.com 
109 

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print) 

Int J Pharm Biol Sci. 

 

automated instrument [20]. Similar finding was 
obtained in the present study also.  
The FEU is based on the mass of fibrinogen (340 kDa) 
and is approximately 1.75-fold higher than the DDU, 
which is based on the weight of the D-dimer [21]. In 
this study, it was taken as 2 which could be the 
reason that the mean Erba values were little on 
higher side when compared to Hotgen values. 
Later the data was subjected to Regression analysis 
which showed that values produced by Hotgen were 
comparable with that of Erba and not superior to 
Erba. 
 
CONCLUSION: 
The POCT- Hotgen D-dimer method was comparable 
to Erba –Semi automated method for reliable 
estimation of D-dimer provided the values are 
reported with caution considering the units of FEU 
and DDU. It is necessary that we focus on uniformity 
of reporting units while reporting using different 
types of assays available in the market.  
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