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Introduction
Autoimmune rheumatic diseases  (ARDs) are 
autoimmune disorders presented with joint and 
muscles manifestations. However, other organs may 
be involved at a varying degree in different conditions. 
They are also called connective tissue diseases (CTDs) 
or collagen diseases. They include systemic lupus 
erythematosus  (SLE), rheumatoid arthritis  (RA), 
Sjogren’s syndrome, systemic sclerosis, polymyositis and 
dermatomyositis and mixed connective tissue disease [1].

Autoimmune rheumatic diseases are characterized 
by presence of antinuclear antibodies  (ANA). ANA 
include autoantibodies to extractable nuclear antigens, 
autoantibodies to histones and deoxyribonucleic 
acid (DNA). These antibodies are involved in disease 
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Background
Autoimmune rheumatic diseases are autoimmune disorders presented with joint and muscles 
manifestations. They are characterized by presence of antinuclear antibodies (ANA). ANA 
include autoantibodies to extractable nuclear antigens, autoantibodies to histones and 
deoxyribonucleic acid (DNA). Anti-double stranded DNA (dsDNA) antibodies are recognized as 
diagnostic markers of systemic lupus erythematosus (SLE) and as indicators of SLE disease 
activity, especially in lupus nephritis. The significance of anti-dsDNA in SLE diagnosis and in 
monitoring SLE disease activity has led to increase in this test laboratory requests as well as 
in the number of commercially available kits.
Aim of the work
This study aims to evaluate the performance of Alegria anti-dsDNA screen test method in the 
Laboratory of Clinical Immunology, Assiut University and to compare its results to the results 
obtained by immunofluorescence method.
Materials and methods
Evaluation of the performance of Alegria anti-dsDNA screen test as a qualitative test was 
evaluated through method comparison according to Clinical and Laboratory Standard 
Institute (CLSI) guidelines. Results obtained by Alegria anti-dsDNA screen kit were compared 
with that obtained by nDNA Fluoro-Kit indirect fluorescent antibody test. Manufacturer’s 
recommended reference interval of Alegria anti-dsDNA screen was verified according to 
CLSI guideline.
Result
Alegria anti-dsDNA screen ELISA kit showed 94.4% positive agreement, 37% negative 
agreement and 65.7% overall agreement with nDNA Fluorokit.
In the verification study of manufacturer’s reference interval (negative <25 U/ml), 
5/40 specimens (12.5%) from healthy subjects were positive which exceeds the acceptance 
criteria of 10%. ROC curve methodology was used to analyze results of both methods and cut 
off value was adjusted. With cut off adjustment, method specificity increased but sensitivity 
was decreased. Optimal cut off was determined to be 74U/ml with acceptable level of both 
sensitivity and specificity (72% and 74%, respectively).
Conclusion
Alegria anti-dsDNA screen method demonstrated good sensitivity and low specificity. With 
manufacturer’s cut off adjustment, specificity was improved. Manufacturer’s reference interval 
of Alegria anti-dsDNA screen was not verified. A new cut off value was suggested, for further 
validation in an independent study.
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pathogenesis, and their presence in patients’ sera 
constitute one of the criteria used (together with the 
clinical manifestations) for disease diagnosis [2].

Anti‑DNA antibodies include those against single 
and double stranded DNA  (ssDNA and dsDNA, 
respectively). Anti‑dsDNA antibodies are recognized 
as diagnostic markers of SLE and as indicators of 
SLE disease activity, especially in lupus nephritis [3]. 
However, high anti‑dsDNA levels are found only in 
50–70% of SLE patients. So, negative anti‑dsDNA test 
does not exclude SLE. Also, anti‑dsDNA antibodies 
can be detected in other autoimmune diseases such 
as RA, as well as in healthy blood donors  [3]. The 
significance of anti‑dsDNA in SLE diagnosis and in 
monitoring SLE disease activity has led to increase in 
this test laboratory requests as well as in the number of 
commercially available kits [4].

Many different assays have been used for the detection 
of anti‑ds DNA. The most widely used and documented 
methods are radioimmuno‑assay  (RIA) or Farr assay, 
Crithidia Lucillaie immunofluorescence (CLIFT), and 
enzyme‑linked immunosorbent assay (ELISA) [5]. Farr 
assay was considered the gold standard procedure for 
measuring anti‑dsDNA antibodies but, its use became 
extremely limited as the method is time consuming and 
due to the use of radioactive materials  [6,7]. CLIFT 
has high specificity for anti‑dsDNA antibodies and 
currently considered the gold standard method  [8]. 
ELISA is becoming a prevalent method used in 
laboratory practice. It is relatively cheap and rapid 
assay, can be automated [9] and can detect different 
isotypes of anti‑dsDNA [10].

This research was designed to compare anti ds‑DNA 
test results performance obtained by an automated 
ELISA system to that obtained by CLIFT as a gold 
standard method.

Materials and methods
This study was approved by the Ethical Committee 
of the Faculty of Medicine, Assiut University  (IRB 
no.  17100369) and it was done in the laboratory of 
clinical immunology, Clinical Pathology Department, 
Assiut University Hospital.

Evaluation of Alegria anti‑dsDNA screen test method 
as a qualitative test was done through comparison 
method study according to Clinical and Laboratory 
Standard Institute (CLSI) guideline; CLSI EP12‑A2. 
Fifty four positive and 54 negative serum samples by 
the nDNA Fluoro‑kit indirect fluorescent antibody 
test  (Cat. no.  1852, Diasorin, USA) were tested by 

Alegria anti‑dsDNA screen test method  (Cat. no. 
ORG204S, Orgentec Diagnostika GmbH, Germany). 
Alegria anti‑dsDNA screen test was performed 
according to manufacturers’ instructions using Alegria 
automated instrument  (Orgentec, Germany). Also, 
manufacturer’s recommended reference interval of 
alegria anti‑dsDNA screen  (negative  <25 U/ml) was 
verified according to CLSI guideline; CLSI EP28‑A3. 
Forty serum specimens from apparently healthy subjects 
with normal laboratory findings (negative ANA) were 
tested by Alegria anti‑dsDNA screen method.

Statistical analysis
IBM SPSS statistical package version 26 was used in 
performing Receiver Operating Characteristics (ROC) 
curve analysis.

Results
Alegria anti‑dsDNA screen testing of 54 positive 
specimens and 54 negative specimens revealed 51 true 
positive, 34 false positive, 20 true negative and 3 false 
negative (Table 1).

The positive percent agreement (PPA) was 94.4% (95% 
CI: 88.07–94.9%), negative percent agreement (NPA) 
was 37.03% (95% CI: 25.4–50.37%), and overall percent 
agreement was 65.7% (95% CI: 56.38–74.01%).

Out of the 40 serum specimens from healthy control 
subjects, 5 specimens (12.5%) were positive (≥25 U/ml) 
by alegria anti‑dsDNA screen method. This percentage 
exceeds the acceptance criteria of 10%. These 5 
positive specimens were retested with nDNA Fluoro 
immunofluorescence kit and gave negative results.

According to the results of reference interval verification 
together with the increased number of false positive 
results in method comparison, re‑assessment of the cut 
off value (25 U/ml) and investigation of other values as 
cut off level were suggested.

Test results of 118 serum specimens by both 
alegria anti‑dsDNA screen and nDNA Fluoro 
immunofluorescence methods were analyzed by the 
ROC curve methodology. ROC curve analysis results 
are shown in Fig. 1 and Table 2.

Table 1 Results of comparison method study
Candidate Method Alegria 
anti-dsDNA screen

Comparative Method nDNA Fluoro 
Kit (Immunofluorescence)

Positive Negative Total
Positive 51 34 85
Negative 3 20 23
Total 54 54 108
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With the manufacturer’s cut off value of 25 U/ml, 
sensitivity was good (94%), specificity was low (40%) 
and overall method accuracy was 67%. As the cut off 
value increases, method specificity was increased, but, 
with concomitant decrease in its sensitivity.

Determination of the optimal cut off which is the cut 
off with highest acceptable level of both sensitivity 
and specificity was done according to  (Zhou et  al., 
2002)  [11]. The optimal cut off could be achieved 
by adjusting the cut off value from 25 U/ml up to 
74 U/ml with acceptable level of both sensitivity and 
specificity (72% and 74%, respectively). As cut off value 
increases, false positive results would decrease.

Discussion
In this study, Alegria anti‑dsDNA screen ELISA 
kit showed 94.4% positive agreement, 37% negative 
agreement and 65.7% overall agreement with nDNA 
Fluoro CLIFT kit. In the study of [4], positive agreement 
between different ELISA assays (six kits not including 
Orgentec kits) and CLIFT ranged from 57% to 76%, 
negative agreement ranged was 65–92%, and overall 
agreement was 70–80%. In another study [12], positive 
agreements between two ELISA assays (not including 
Orgentec kits) and CLIFT were 94.1% and 88.2%, 
and negative agreements were 93.4% and 72.6%. The 

variation among different ELISA assay in agreement 
with CLIFT method may be related to the source of 
antigen used. DNA antigen sources include calf thymus, 
salmon testes, bacteriophage X, plasmid DNA and 
recombinant DNA  [13]. Alegria anti‑dsDNA screen 
ELISA kit uses recombinant human DNA as antigen.

In our study, 34 out of 54 CLIFT negative serum 
specimens were positive by Alegria anti‑dsDNA 
screen ELISA method; 34 false positive specimens. 
Anti‑dsDNA ELISAs may give false‑positive results 
due to binding of immune complexes to the pre‑coat 
intermediates [3]. Another explanation is the presence 
of anti‑ssDNA antibodies that may cross‑react with 
the anti‑dsDNA ELISA kits  [12]. Also, ELISA can 
detect low‑avidity anti‑dsDNA antibodies which are 
not detected by CLIFT. The low avidity antibodies 
generally have little clinical importance and may be 
present in other CTDs, inflammatory and infectious 
diseases [14,15]. High avidity anti‑dsDNA antibodies 
are more specific for SLE diagnosis and more closely 
associated with the pathogenesis of lupus nephritis. 
Low avidity antibodies may be associated with cerebral 
involvement [14,16].

It was reported that ELISA positive and CLIFT negative 
anti‑dsDNA testing may have a clinical significance. 
Nearly 80% of ELISA positive and CLIFT negative 
patients met ≥3 of the SLE classification criteria (other 
than anti‑dsDNA) [13]. Anti‑dsDNA antibodies may 
be present in asymptomatic patients many years before 
a clinical diagnosis of SLE can be made [17].

In the current study, Alegria anti‑dsDNA screen 
ELISA kit showed 94% sensitivity and 40% specificity 
at cut off value of 25 U/ml. When ROC curve was 
used to adjust the cut off value, method specificity 
increased as the cut off value was increased. Specificity 
reached 73% at cut off value of 70 U/ml. However, this 
specificity increment was accompanied with decrease 
in method sensitivity (sensitivity decreased to 72% at 
cut off value of 70 U/ml). Similarly, the study of [18] 
reported that the specificity of two anti‑dsDNA ELISA 
kits (not including Orgentec kits) was increased after 
adjustment of the cut off using the ROC curve analysis.

Optimal cut off was determined to be 74 U/ml with 
acceptable level of both sensitivity and specificity (72% 
and 74%, respectively). This new cut off should be 
validated in an independent study.

Conclusion
Alegria anti‑dsDNA screen method demonstrated 
good sensitivity and low specificity. With 

Table 2 Examples of cut offs given by the ROC curve and 
their corresponding sensitivity and specificity
Parameter Anti-ds DNA by Alegria
AUC 0.803 (0.724–0.882)
Cut-off 25 35 40 50 60 70
Accuracy 67% 72.5% 73.5% 70% 71.5% 72.5%
Sensitivity% 94% 94% 91% 78% 76% 72%
Specificity% 40% 51% 56% 62% 67% 73%

ROC curve for Alegria anti-dsDNA screen method.

Figure 1
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manufacturer’s cut off adjustment, specificity showed 
improvement. Manufacturer’s reference interval of 
Alegria anti‑dsDNA screen was not verified. A  new 
cut off value was suggested, for further validation in an 
independent study.

Meanwhile, alegria anti‑dsDNA screen method can be 
used with manufacturer’s cut off value, as a screening 
test followed by confirmation of positive specimens by 
nDNA Fluoro kit.
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