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Abstract
Background: The occurrence of autoimmune disorders has
increased 3–5% and has had a significant impact on human
health. The presence of Anti-Nuclear Antibodies (ANAs),
directed against intracellular antigens, is a sign of systemic
autoimmune
rheumatic
diseases.
The
Indirect
Immunofluorescence Assay (IFA) is among the most
commonly used methods for ANA detection and is the gold
standard. An Immunoblot is considered for the confirmation
of particular antigens.
Method: This retrospective study was done in Dr. B. Lal
Clinical Laboratory Pvt. Ltd. Jaipur, Rajasthan, irrespective of
age and gender. Patient blood samples (n=715) that were
collected at the Collection Centers of Dr. B. Lal Clinical
Laboratory, were subjected to IFA for ANA. Patients that
registered for Immunoblot (Line Immuno Assay) (LIA)
(m=78) were also subjected to ANA-IFA for correlation
study.
Result: Out of the positive samples, ratio of patterns
observed
wasSPECKLED:HOMOGENOUS:CYTOPLASMIC:NUCLEOLAR::
0.58:0.11:0.08:0.07. 78 samples were cross-checked using
Line Immuno Assay. Our Positive Coincidence Rate came out
to be 89.28%. In contrast to other studies, our study gave an
apt correlation of ANAs and Line Immuno Assay.
Conclusion: Hereby we can deduce that autoimmune
disorders are chronic conditions with no cure and are
growing day by day. There is a strong need for early
diagnosis as the treatment involves only attempts to control
the process of the disease and to decrease the symptoms,
especially during flare-ups. Therefore, a combination of ANA
and LIA would minimize chances of misdiagnosis for the
clinicians.
Keywords: Autoimmune disorders; Immunoflourescence
assay; Prevalent IFA patterns; Line immuno assay

Introduction
An autoimmune disease develops when our immune system
detects our healthy cells as foreign. As a result, it attacks the
healthy cells. Autoimmune disease affects up to 50 million
Americans, according to the American Autoimmune Related
Diseases Association (AARDA). An autoimmune disease can
affect one or many body tissue/organs. It can also cause
abnormal organ growth and changes in organ function. This
diseased state of the immune system in which it starts damaging
specific organs or tissues, is detected by the presence of
antinuclear antibodies (ANA) in the blood (serum) of the
patients. ANA are particular type of antibodies which are
directed against a range of nuclear antigens which have the
capability of binding and destroying certain structures within the
nucleus of the cells and are detected in the serum of the
patients [1,2]. Although lower amounts of these antibodies are
seen in normal individuals, an increase in titres are exclusively
seen in patients with autoimmune diseases and serve as
markers for diagnosis. These antibodies are involved in disease
detection and also make a basis for diagnosis and treatment of
the disease. Their detection in patient's blood is highly sensitive
and specific therefore it is very important to perform the test
very well. The first description of ANA test began with the
seminal discovery of the lupus erythematosus (LE) cell and its
phenomenon by Hargraves (1949).
ANA testing is mostly performed for screening of connective
tissue diseases such as systemic lupus erythematosus,
rheumatoid arthritis, systemic sclerosis, Sjögren syndrome,
juvenile idiopathic arthritis, polymyositis, dermatomyositis,
phenomenon, esophageal motility abnormalities, sclerodactyly
and telangiectasia syndrome and mixed connective tissue
disorders [3]. Different detection methods are in use for the
detection and monitoring for the autoimmune diseases and so
many different types of techniques are also coming for example
Cytometry and nanotechnology. Indirect immunofluorescence
test indirect fluorescence on Hep-2 (human epithelial cell tumor
line) is a traditional technique for diagnosis of ANA and is
considered as “gold standard” for testing for ANA in clinical
practice with high sensitivity. Positive fluorescence staining
indicates the presence of ANA, but it does not allow accurate
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identification of these antibodies. Further some specialized
techniques like Line Immuno Assay (LIA), western blotting or
ELISA are employed for detection of specific antibody [4].
In 1941, Klemperer, Pollack and Baehr first described systemic
lupus erythematosus (SLE) as one of the CTD. Then in 1948
Malcom Hargrave, Helen Richmond and the medical resident
Robert Morton noted the presence of previously unknown cells
in the bone marrow of a patient with SLE. They called these LE
cells and described them as “Mature Polymorphonuclear
Leukocytes” which had phagocytosed the liberated nuclear
material of another leukocyte. This extremely important
discovery laid the foundation of research for ANA. Since then,
ANA has been divided into specific subtypes based on the
nuclear or cytoplasmic component they attack i.e. anti-DNA,
anti-histone etc. A review from Department of Nutritional
Sciences, Pennsylvania State University, states that
“Autoimmune diseases are characterized by the targeted
destruction of self-tissue by the immune system. More than 80
known autoimmune disorders exist; as a whole, they represent a
leading cause of death of young to middle-aged women in the
United States today.” Despite their relatively high prevalence
rate, the etiology and pathogenesis of most autoimmune
disorders remain unknown, and cures remain elusive.
A study from The American Journal of Medicine, talks about
the strong evidence of significantly increased risks of coexisting
autoimmune diseases in subjects with autoimmune thyroid
disease. They comment, “Given the strikingly increased relative
risks for other autoimmune diseases compared with the general
UK population, and frequent delay in diagnosis of these
disorders, we propose that a low threshold for screening for
these diagnoses should be used.”
To cure an autoimmune disorder, one would need to eradicate
either the self-antigen or the immune cells responsible for the
pathology. Eradication of the self-antigen is impossible;
therefore, treatment options include various strategies aimed at
regulating the autoimmune response. In addition, further
investigation of susceptibility genes common to more than one
autoimmune disorder, such as human leukocyte antigen, CTLA4,
CD25, and PTPN22,34 as well as investigation of disease-specific
genetic variations, will ultimately allow elucidation of the
relative contributions of a host of genetic and environmental
factors to the causation of these common disorders that
frequently coexist [5].

Materials and Methods
Materials required: Serum Sample, Cuvette, Petri Dishes,
Pipettes, Centrifuge, Tweezers, Immunoflouresence Microscope,
and Shaker.
Reagents required: IMMUNO CONCEPT KITS for both IFA and
LIA.
Techniques used: Indirect Immunoflourescence Assay and
Line Immuno Assay.
Methodology: Collected blood sample were brought to the
laboratory and serum was separated using the standard protocol
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of the laboratory. IFA was performed using Hep-2010 liver cell
lines (Monkey) (antigen coated).
(*The Immuno Concepts ANA Test System with mitotic human
epithelioid
cells
(HEp-2)
represents
an
advanced
immunofluorescent system for detection of ANA. HEp-2 cells
with mitotic figures have been shown to have greater sensitivity
and yield sharper pattern recognition than classical mouse
kidney substrate in detecting antibodies in progressive systemic
sclerosis [6]. Mitotic figures aid in differential pattern
recognition as well as in detecting nuclear antigens present in
higher concentrations in mitotically active cells [7-9].)
Positive and Negative controls were run with each test daily.
Serum was diluted in 1:80 ratio (serum:diluent) (10 µl serum
+790 µl diluent). 25.5 µl of the diluted serum was then put on
Hep-2010 wells. This was then incubated at room temperature
for 30 min. This step allowed the antibodies in the serum to
react with the antigens coated on the wells. The slide (wells) was
then washed carefully and then dipped into the PBS for 10 min
to remove the unbound antibodies. In the next step, FITC
conjugate (Anti-human IgG conjugated to fluorescein
isothiocyanate (FITC)) was added to wells, to get bound to the
antibodies and emit fluorescence. The FITC was again washed
off carefully and dipped in PBS (in dark) for 10 min, to remove
the unbound conjugate bodies. The wells were then mounted
using 0.09% NaN3 (mounting medium). The visualization of the
slide was then done under the fluorescence microscope at 40X.
Based on the fluorescent intensity, samples were graded (+, ++,
+++) and NEGATIVE.
Negative: A serum was considered negative for antinuclear
antibodies if nuclear staining was less than or equal to the
negative control well with no clearly discernible pattern. The
cytoplasm may demonstrate weak staining, with brighter
staining of the non-chromosomal region of mitotic cells, but
with no clearly discernible nuclear pattern.
Positive: A serum was considered positive if the nucleus
shows a clearly discernible pattern of staining in a majority of
the interphase cells. The positive sample showed bright applegreen fluorescence in the nuclei of the cells, with a clearly
discernible pattern characteristic of the control serum that was
used.
The serum samples which were positive or negative by IFA
method were further processed using Line Immuno Assay (LIA).
To perform LIA, nitro cellulose strips coated with 17 highly
purified antigens as discrete lines (nRNP/Sm, SSA, Ro-52, SSB,
Scl-70, PM-Scl, Jo-1, CENP-B, dsDNA, Nucleosomes, Histones,
Ribosomal P-protein, AMA-M2) were used along with control
band. The test procedure was as follows:
Serum was diluted using DILUTION BUFFER in 1:110 and left
on the horizontal shaker for 30 min. After this, 3 x washing was
done with the WASH SOLUTION for 5 min each. This was then
followed by adding CONJUGATE to the strip for 30 min. Again the
washing step was repeated. To the washed strip, SUBSTRATE was
added and left for 10 min. Afterwards, the reaction was stopped
by adding STOP SOLUTION for 2 min. Then the strips were dried
and evaluated by comparing with the intensity of Positive
Control Line.
This article is available from: http://autoimmunediseases.imedpub.com/
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Results

Prevalence of the disorder = T disorder / Total × 100

A total of 715 samples were evaluated, out of which 306 were
POSITIVE, while 409 were found NEGATIVE shown in Table 1 and
Table 2. The patients found positive for ANA were contacted
telephonically and the symptoms were found corresponding to
the patterns shown in Table 3a and 3b.

= (306/715) x 100
= 42.80%

Table 1: Various patterns and their prevalence being out of the 306 positives.
Pattern

Image

Prevalence

Speckled

178 / 306

Nucleus: Positive

(24.89%)

Nucleolus: Negative
Mitotic Activity: Negative
Cytoplasm: Weak Positive

Homogenous

35 / 306

Nucleus: Positive

(4.89%)

Nucleolus: Negative
Mitotic Activity: Positive
Cytoplasm: Negative

Cytoplasmic

25 / 306

Nucleus: Negative

(3.49%)

Nucleolus: Negative
Mitotic Activity: Negative
Cytoplasm: Positive
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Nucleolar

26 / 306

Nucleus: Weak Positive

(3.21%)

Nucleolus: Positive
Mitotic Activity: Negative
Cytoplasm: Negative

Table 2: Other combination-patterns identified in respective numbers.
Pattern
Homogeneous + Speckled

Image

Prevalence
1.81%

Nucleus: Positive
Nucleolus: Negative
Mitotic Activity: Positive
Cytoplasm: Negative

Speckled + Cytoplasmic

0.97%

Nucleus: Positive
Nucleolus: Negative
Mitotic Activity: Negative
Cytoplasm: Positive
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0.41%

Nucleus: Negative
Nucleolus: Discrete dots
Mitotic Activity: Negative
Cytoplasm: Negative

Homogeneous + Cytoplasmic

0.27%

Nucleus: Weak Positive
Nucleolus: Negative
Mitotic Activity: Positive
Cytoplasm: Positive

Centromere

0.27%

Nucleus: Negative
Nucleolus: Discrete dots
Mitotic Activity: Zipper
Cytoplasm: Negative

© Under License of Creative Commons Attribution 3.0 License
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Speckled + Mitochondrial

0.13%

Nucleus: Positive
Nucleolus: Negative
Mitotic Activity: Negative
Cytoplasm: Positive

*Images displayed above are obtained from patients’ samples that we received, using our fluorescence microscope

Table 3a: The patterns correlated with their respective antigens
using Line Immuno Assay.
LIA +

LIA -

TOTAL

ANA +

25 (a)

22 (b)

47

ANA -

03 (c)

28 (d)

31

TOTAL

28

50

78

Table 3b: Total coincidence rate, Positive coincidence rate and
negative coincidence rate.
Total Coincidence Rate

[(a + d) / n] x 100

67.94%

Positive
Rate

Coincidence

[a / (a + c)] x 100

89.28%

Negative
Rate

Coincidence

[d / (b + d)] x 100

56%

Conclusion
ANA (IFA) is used for screening of patient with or without any
clinical criterion for autoimmune disease in daily clinical
practice. Its fluorescent pattern also could predict the presence
of certain specific antibodies in the sera. Nowadays, the IFA has
been replaced by newer technologies for the detection of ANA
and several large laboratories switched to automated high
throughput immunoassay platforms [10]. However, in 2010, a
paper published indicated that IIF on HEp-2 cells should remain
the “gold standard” for detecting ANA, triggering a renaissance
of the IFA ANA test [11]. Detection of ANA by IFA may also yield
false negative results even in the presence of high titers of
antibodies, such as those directed to SS-A, Ro52, Jo-1 and
others. Additionally, the challenge of significant variation of
staining patters on the ANA HEp-2 IFA substrates obtained with
slides from different manufactures has led to a proposed
nomenclature for IFA pattern [12].
A Line Immuno Assay is also performed for further
confirmation and identification of particular antibody in the
patient samples. A broad range of line immunoassays are
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available and they are typically used to confirm autoantibodies
previously identified by ANA IFA or other screening
immunoassays. According to some studies, despite of their easy
use, line immunoassays have some drawbacks including lack of
sensitivity and specificity for certain autoantibodies [13]. Our
study somehow, presents a contradiction and reflects a high
positive coincidence percentage in accordance with ANA-IFA.
However, line blot is comparable to ELISA in sensitivity and
specificity and automated interpretation is also possible [14].

Discussion
To cure an autoimmune disorder, one would need to eradicate
either the self-antigen or the immune cells responsible for the
pathology. Eradication of the self-antigen is impossible;
therefore, treatment options include various strategies aimed at
regulating the autoimmune response. Hereby, we suggest a
routine diagnosis of ANAs because autoimmunity has become a
very common phenomenon in today’s sedentary lifestyle. This
possibility could include the development and validation of
disease specific screening assays on solid phase technologies.
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