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Abstract 
Patients with autoimmune connective tissue diseases often have antibodies that are directed against multiple nuclear antigens 

called as antinuclear antibodies (ANA). Two testing methods i.e. ELISA and indirect immunofluorescence (IF) techniques are 

used to detect these antibodies. Though ELISA is a cheaper method, IF is a preferred method for detection of ANA. In our study 

we have compared these two techniques for their diagnostic performance. Both the testing methods were applied on 155 samples. 

Of these, 135 samples were from test group and 20 samples were controls (negative and positive controls). Of the 135 test 

samples, IF yield positive results in 25(18.51%) cases and was found negative in 110(81.49 %) cases. Positive results were found 

by ELISA in 20(14.81%) cases and negative in 115(85.19 %) cases. Samples showing positive results with both methods were 

18(13.33%) and samples showing negative results with both methods were 108(80.0%). 07(5.18%) cases that gave negative 

results by ELISA were found to be positive by IF. 02(1.48%) samples that were found to be positive by ELISA were negative by 

IF. Sensitivity & specificity of ELISA was compared with IF and was found to be 90.0% and 93.9% respectively. From this study 

it can be concluded that for testing ANA, IF is better than ELISA. 
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Introduction 
Patients having autoimmune connective tissue 

disease often have antibodies that are directed against 

multiple nuclear antigens called as antinuclear 

antibodies (ANA).1 These antibodies are also the basis 

for diagnosis and treatment of these diseases.2 In 

connective diseases like SLE, CREST syndrome, 

Sjogren’s syndrome, scleroderma, mixed connective 

disorders etc., ANA testing is widely used as screening 

test.3 Two testing methods which are used in detection 

of ANA are ELISA (Enzyme Linked Immunosorbent 

Assay) and indirect immunofluorescence (IF), but the 

preferred technique is indirect immunofluorescence.4 In 

detecting ANA by indirect immunofluorescence 

method various nuclear staining patters are observed 

that include homogenous, speckled, membranous, 

centromeric, pleomorphic etc. The staining pattern of 

antibodies and intensity allows skilled observer to 

distinguish between numerous antinuclear antibodies.5 

Certain ANA IF patterns are associated with the 

presence of autoantibodies to certain nuclear antigens 

which in turn are associated with certain clinical state.6 

However, the results by IF method is affected by 

fixation procedure, inspection time, dilution of serum, 

expertise of technician and also microscope itself.7 To 

overcome these influencing factors of ANA by IF, 

ANA by ELISA can be used as attractive alternative 

with added advantage of speed and simplicity of the 

test. Even some ELISA assays approach 

Immunofluorescence in their sensitivity and 

specificity.8,9 Despite having advantage of speed and 

simplicity most ANA testing by ELISA have a 

disadvantage due to reduced antigen diversity leading 

to decrease sensitivity. 

The present study was done to detect ANA by IF 

and ELISA method in patients with clinical symptoms 

of autoimmune connective tissue diseases. Results of 

both the tests were then compared to see the diagnostic 

performances. 

 

Materials and Methods 
This was a prospective study conducted in 

Research laboratory, Dept. of Pathology, Dr. Panjabrao 

Deshmukh Memorial Medical College, Amravati over a 

period of one year from November 2015 to October 

2016. Prior to test informed consent from patients was 

taken. ANA by IF and ELISA was carried out in 155 

blood samples. Out of these samples, 135 samples were 

taken from patients with clinical symptoms of 

autoimmune diseases. 

Inclusion Criteria for Patient selection: Patients with 

history and signs & symptoms suggestive of 

autoimmune connective tissue disease. 

Exclusion Criteria for Patient Selection: Patients 

having established diagnosis of autoimmune disease 

and were under treatment. 10 samples were withdrawn 

from healthy individuals who served as negative control 

(without any sign and symptoms of disease) and 10 

samples taken from patients with known autoimmune 

disease and were considered as positive control 

(Already diagnosed autoimmune connective tissue 

disease patients). ANA by IF was carried out as per 
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instructions provided by manufacturer of kit (HEP 

2000, immunoconcepts, USA). IF was performed on 

serum with dilution of 1:80. Diluted sera were placed 

on ANA wells provided in kit which allowed anti 

nuclear antibodies present in sera to bind with the 

corresponding antigens present on the slides. The slides 

were than incubated for 30 mins and were then rinsed 

with phosphate buffer. Fluorescein labeled antihuman 

globulin provided in test kit was added, incubated for 

30 more mins, rinsed, followed by mounting with 

mounting medium and slides were examined under the 

fluorescent microscope for staining pattern and 

intensity. When observed under IF microscope varied 

patterns with different intensity was seen. These 

patterns were homogenous, speckled, nucleolar and 

centromere. ANA ELISA was performed on same 

serum samples as per kit manufacturer’s instructions. 

Sera was diluted and added to the nuclear antigen 

coated wells provided by the kit manufacturer. Wells 

were rinsed to provide only bound ANA on the wells. 

Enzyme conjugate was added to these wells with 

antigen antibody complexes. Wells were again rinsed to 

remove excess conjugate and incubated. Intensity of 

colour is then read on ELISA reader which will be 

proportional to the IgG specific antibodies in the sera. 

The results thus obtained by both IFA techniques were 

then compared. 

 

Results  
ANA by immunofluorescence (IF) and ELISA was 

done on 155 samples which includes 135 samples as 

test group and 20 samples as control group (10 positive 

control and 10 negative control). Of the test group, 

31(22.96%) were males and 104 (77.04%) were 

females. Out of 104 females of test group, 24(23.08%) 

showed ANA positivity and out of 31 males of test 

group, 01(3.23%) showed ANA positivity. Of the 135 

test samples of test group positive result by IF was seen 

in 25(18.51%) cases and negative in 110(81.49 %) 

cases. Positive result by ELISA method was seen in 

20(14.81%) samples and negative results were seen in 

115(85.19 %) cases. By both methods 18(13.33%) 

samples were tested positive and 108 samples (80%) 

tested negative. 07(5.18%) cases that gave negative 

results by ELISA were found to be positive by IF. 

02(1.48%) samples that were found to be positive by 

ELISA were negative by IF (Table 2 & 3). All controls 

gave desired results with both methods for ANA 

detection. Various patters were observed in IF positive 

cases as shown in table 1. 

 

Table 1: Showing fluorescence pattern observed in 

IF positive cases 

Fluorescence Pattern 

observed 

Number of samples 

Speckled 14 (56%) 

Homogenous 08 (32%) 

Nucleolar 01 (4%) 

Centromere 02 (8%) 

Total 25 (100%) 

 

These patterns showed varying intensity of 1+, 2+ and 

3+. 

 

Table 2: Showing IF and ELISA results 

Testing Method Results Cases Percentage 

Immunofluorescence method Positive 25 18.51% 

Negative 110 81.49% 

Total 135 100% 

 

ELISA method 

Positive 20 14.81% 

Negative 115 85.19% 

Total 135 100% 

  

Table 3: Comparison of ANA by IF and ELISA methods 

 

IF 

ELISA  

Total ANA Positive ANA Negative 

ANA Positive 18  07  25 

ANA Negative 02 108 110 

Total 20 115 135 

 

In this study IF was done on 10 positive controls 

and 10 negative controls and it was found that all 

controls gave desired results. Taking this into 

consideration we compared ELISA method with IF. 

Sensitivity and specificity of ELISA when compared 

with IF was calculated to be 90.0% and 93.9% 

respectively. Positive predictive value and negative  

 

 

predictive value of ELISA when compared with IFA 

was found to be 72% and 98.18% respectively.  

 

Discussion  
In this study total 135 cases suspected clinically to 

have Autoimmune Connective tissue disease were 

studied out of which 104(77.03%) were females and 

31(22.97%) were males. This finding correlates with 
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study of Priyadarshani et al10 in which 75 cases were 

studied which included 57(76.0%) females and 

18(24.0%) males. In present study ANA positivity was 

more among females [ie. 24 23.08%) cases out of 104 

female suspects] than males [i.e. 01(3.23%) case in 31 

suspects]. This finding correlates with study of Hyashi 

et al.11 and Priyadarshani et al10 This suggests that 

autoimmune diseases are more common among 

females.  

In this study among 135 test group cases ANA by 

IF showed positivity in 25(18.52%) cases and negative 

in 110(81.48%) cases while ANA by ELISA showed 

positivity in 20 (14.81%) cases and negative in 

115(85.19%) cases. ANA positivity by IF was more 

when compared with ELISA. This can be explained as 

ELISA was unable to detect low titre of antibodies 

present in test sera and is also unable to detect all types 

of antibodies. The above findings correlate with the 

studies of Priyadarshani et al.,10 Dipiti et al.2 and 

Fawcett et al.12 

Among 135 test samples tested for ANA by IF and 

ELISA, 18(13.33%) samples were tested positive by 

both methods and 108 samples (80%) tested negative 

by both methods. 07 (5.18%) cases that gave negative 

results by ELISA were found to be positive by IF. 02 

(1.48%) samples that were found to be positive by 

ELISA were negative by IF. HEP2 cells (used in IF) are 

spindle shaped cells derived from human epithelial cell 

line of laryngeal carcinoma and since it is of human 

origin, it replicates all antigens in a human cell and also 

has a greater yield due to high mitotic rate. In IF more 

than 20 patterns can be observed and it represents more 

than 100 antigens. In contrast most ELISA kits are 

coated with fewer antigens (around 20), both 

recombinant and human antigen are used resulting in 

greater likelihood of false negativity. False negativity in 

ANA by IF is rare; however SSA antigens are under 

represent in HEP2 slide due to difference in 

methodology of extraction. SSA antigens are 

susceptible to acetone extraction and hence degraded 

easily.13 

 

Conclusion 
Significant difference was observed in detection of 

ANA when done by two techniques i.e. IF and ELISA. 

This may be due to difference in array of antigen 

present in test kits. From this study it can be concluded 

that for testing ANA, IF is better than ELISA. 

However, it was observed that both methods if done 

together will increase specificity of ANA testing. IF can 

be considered as gold standard method in ANA 

detection and we recommend use IF method for ANA 

detection. 
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