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Abstract

Connective tissue disorders (CTDs) are associated with the production of multiple autoantibodies, predominantly anti-nuclear
antibodies (ANA) and their subsets known as extractable nuclear antigens (ENA). Although ANA detection by indirect
immunofluorescence (IIF) and enzyme-linked immunosorbent assay (ELISA) is routinely used for screening CTDs, these
methods are limited by non-specificity. The present study evaluated the clinical utility of ENA profiling in conjunction with
conventional ANA testing for CTD screening. Clinically suspected CTD patients were screened for ANA using ELISA and IIF,
followed by ENA antibody detection using ELISA and line blot immunoassay (LIA). Out of a total of 274 clinically suspected
cases analyzed, ANA positivity was observed in 23.7% of cases by indirect immunofluorescence and 26.2% by enzyme-linked
immunosorbent assay. ENA analysis among ANA-positive cases revealed systemic lupus erythematosus (SLE) as the most
prevalent CTD (68%), while Sjogren’s syndrome was the least common (1%). Among ENA specificities, U-RNP antibodies
showed the highest frequency (56.9%), whereas PM-Scl antibodies were least frequent (1%). Although IIF remains the gold
standard for ANA detection, ELISA is a useful initial screening tool, as IIF may fail to detect low-positive ANA cases identified
by ELISA. Interpretation of ANA positivity should always be made in appropriate clinical context and confirmed by more
specific tests such as ENA profiling. The observed geographical variation in ENA antibody frequency and CTD patterns
highlights the need for further region-specific studies to better define antibody prevalence in CTDs.
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1. Introduction

Connective Tissue Disorders (CTDs) area type of chronic
autoimmune inflammations referring to a group of diseases in-
volving many systems. These are more prevalent in the West-
ern countries, but incident rates, in past few years, appear to
rise in both Western and Asian countries [1]. Improvement in
control of infections, industrialization and consequently envi-
ronmental changes are responsible for increase of CTDs in the
developing countries like India [2]. The low socio-economic
status of South-East Asia including India may be the reason
for higher morbidity and mortality of CTDs when compared
to the developed countries [3].

The most common CTDs are: (a) Systemic Lupus Erythro-
matosus (SLE), (b) Systemic Sclerosis (SSc), (¢) Siogren’s
Syndrome, (d) Polymyositis Dermatomyositis (PM DM), (e)
Mixed connective tissue. Systemic Lupus Erythromatosus
(SLE) is seen as the most common subtype of CTD with wide-
spread inflammation and tissue damage affecting multiple or-
gans. In autoimmune CTDs, the immune system produces an-
tibodies to cells. It has been claimed that antibodies can pene-
trate the living cells and react directly with the nucleus [4]. So,
these antinuclear antibodies (ANA) are autoantibodies to the
nuclei of cells which constitute the basis for diagnosis and
treatment of CTDs [5].

There are various types of ANAs: (a) Autoantibodies to
DNA and histone and b) Autoantibodies to Extractable Nu-
clear Antigen (ENA), a subset of ANA. The antigens were
named ENA originally, as they were extracted from the nuclei
of the cells. These are smith (Sm) which was detected first in
1966 and others are Ro, La, Jo, SS A, SS B, SCL 70, Rib PP,
nucleosome, U-RNP [6]. To diagnose a case of CTD, ANA test
is mandatory followed by ENA study (if ANA comes out to be
positive). Anti-nuclear antibodies (ANA) are commonly de-
tected using indirect immunofluorescence (IIF) and enzyme-
linked immunosorbent assay (ELISA), a plate-based immuno-
assay that detects antigen-antibody interactions through en-
zyme-mediated colorimetric reactions. Further, IIF is accepted
as gold standard for ANA because it picks up the auto antigens
in patients which may have been missed by the ELISA [7].
Subsequently anti ENA tests are advised those having ANA
positive. Anti ENA test is mostly done by ELISA (having 6
Antigens) or by Line Immuno Assay (LIA) technique. Simul-
taneously anti ds DNA is being preferably done through IIF or
ELISA procedure if SLE is suspected [8]. Consequently, the
test for CTD are in 2 stages: First is the ANA screening tests
(through IIF or ELISA) followed by confirmatory Anti ENA
and Anti dsDNA test as necessary.

Lack of epidemiological data and advanced diagnostic fa-
cilities lead to under diagnosis of CTD cases. Keeping in view
of the present scenario, the study was undertaken in Odisha
(an eastern state of India) with aim and objective to know the
prevalence of CTDs in this region by ANA & ENA profile and
to help the clinicians in better understanding of the disease. At
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present most of the clinicians depend upon the ANA estima-
tion rather than going for both. Hence, in this study we em-
phasize on the estimation of both ANA as well as ENA profile
for better diagnosis, prognosis and monitoring the diseases.

2. Materials and Methods

2.1. Clinical Evaluation and Sample Collection

Ethical permission was obtained in accordance with the
guidelines of Institutional Ethical Committee and the study
was conducted at SCB Medical College, Cuttack (a premier
institute of eastern Indian state of Odisha).

Blood samples were collected from 274 clinically suspected
cases of various CTDs coming to SCB Medical College, Cut-
tack. Some non CTD and healthy individuals from the com-
munity having no chronic disease or any significant past his-
tory were taken as control. Clinical details of the patients were
obtained from the patient case files and questionnaires used to
interview patients and collect relevant data.

2.2. Inclusion Criteria

The suspected cases of CTDs having the signs and symp-
toms like unexplained prolonged fever, arthritis, anemia, skin
rash, alopecia, pleuro pericarditis, muscle weakness, dryness
of eye and mouth, puffiness of face and anasarca were taken
into consideration for testing for ANA.

Exclusion Criteria (Based on earlier studies [9, 10]):

1) Back pain or musculoskeletal pain.

2) Arthritis conditions like Osteoarthritis, sero-negative ar-

thritis.

3) Patient with other co-existing infectious diseases.

4) Chronic inflammatory conditions like - Ulcerative colitis,
Sclerosing cholangitis, Felty’s Syndrome and Systemic
Vasculitides.

5) Older age group, Pregnant and lactating Women.

2.3. Diagnostic Tests Used for the Evaluation of
Connective Tissue Disorders

The diagnosis of connective tissue disorders is based on the
detection of autoantibodies against nuclear and cytoplasmic
antigens. Anti-nuclear antibody (ANA) testing is the primary
screening assay and is routinely performed using indirect im-
munofluorescence (IIF) on HEp-2 cells and enzyme-linked
immunosorbent assay (ELISA). Indirect immunofluorescence
provides information on antibody titer and fluorescence pat-
tern, while ELISA serves as a sensitive screening method. In
ANA-positive cases, extractable nuclear antigen (ENA) pro-
filing is performed for disease-specific antibody identification
using ELISA or line immunoblot assay (LIA). Anti-double-
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stranded DNA (anti-dsDNA) antibody testing is also com-
monly used, particularly in suspected systemic lupus erythe-
matosus, due to its diagnostic and prognostic significance. To-
gether, these assays constitute a complementary and stepwise
diagnostic approach for connective tissue disorders.

2.4. Evaluation of ANA and ENA Profile

Blood /serum samples were subjected to ANA-ELISA and
ANA TIIF test to confirm the diagnosis of CTD and subse-
quently for ENA profile through different techniques to stamp
a particular disease.

ANA ELISA was done by automated ELISA processor (BI-
ORAD, USA) using ANA ELISA screening test kits of BIO-
RAD which targets nuclear and cytoplasmic antigens [11].
The color intensity was read by ELISA reader at 450 nm and
the values more than 1 were interpreted as positive.

ANA IIF test was carried out using EUROIMMUN kit
(Germany) which use Hep 2 cells as substrate antigens [12].
The fluorescent pattern and intensity were evaluated using
Leica immunofluorescence microscope for ANA interpreta-
tion as per the guidelines of CDC [13, 14].

The ANA positive (by both IIF and ELISA) were taken for
testing of antibodies against extractable nuclear antigen
(ENA). It was done by 2 methods: (a) ENA ELISA (six pro-
files), (b) Line Immunoblot Assay (LIA). For ENA ELISA,
ANA positive samples were tested for antibodies against six
(SSA, SSB, Sm, RNP, Scl 70, Jo-1) antigens using the BIO-
RAD Kit (USA). The test was performed by automated ELISA
processor (BIORAD) and the intensity of colour was meas-
ured photometrically at 450 nm by Enzyme units (EUs) for
each patient [15]. The value of EU >25 is taken as positive.

For ENA LIA, the ANA positive samples were scrutinized
for antibodies against antigens like RNP, Sm, ssA, ssB, Scl-
70, PM-Scl, Jo-1, CENP-B, PCNA, dsDNA, nucleosome, his-
tones, ribosomal-P-Protein and AMA-M2 (14 antigens) using
EUROIMMUN kit (Germany). In the presence of specific an-
tibodies in the sample, a purple band appeared on the test
strips indicating presence of that particular antigen. Based on
signal intensity the results were divided as negative, border-
line and positive marks.

2.5. Statical Analysis

All the data were analyzed and plotted by using GraphPad-
Prism. Spearman’s rank correlation coefficient (p) was used
to assess correlations, and p-values < 0.05 were considered
statistically significant.

3. Results

A total of 274 clinically suspected cases were analyzed us-
ing indirect immunofluorescence and enzyme-linked im-
munosorbent assay for anti-nuclear antibody detection. Of
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these, 65 cases (23.7%) were ANA-positive by indirect immu-
nofluorescence, while 72 cases (26.2%) were positive by en-
zyme-linked immunosorbent assay (Figure 1A). Sensitivity of
ANA by IIF was 85.5%, while by ELISA it was 94.1% (Figure
1B). On contrary specificity of ELISA was 70% as compared
to 88.3% by IIF method (Figure 1B). Both ANA-IIF and
ANA-ELISA is equally sensitive to determine CTDs.

With the consideration of ANA-positive population, we
found the distribution of CTDs more prevalent in middle age
(21-40 ages) in both the sexes. Among the ANA-positive cases
(n = 72), females showed higher susceptibility (45.9%).
Within this ANA-positive population, the overall prevalence
was highest in the 31-40 years age group (44.4%) (Figure 1C).
Further, we determined different CTDs using both ANA-
ELISA and ANA-IIF test and found SLE as the most predom-
inant form of CTD with fever and joint pain as the major clin-
ical manifestations together with skin rash (Figure 1D).
Among the ANA-positive study population, systemic lupus er-
ythematosus (SLE) was the most prevalent connective tissue
disorder (68%), followed by systemic sclerosis (SSc) (15%).
The rarest CTD was SS (1%), MCTD and Overlap syndrome
(4%) (Figure 1E).

While checking the pattern formation of different CTDs, we
found homogenous pattern exclusively in SLE (42.5%),
whereas Speckled pattern (46.9%) is seen in all CTDs. Cen-
tromere pattern (3.1%) is exclusively seen in SSc, but nucleo-
lar pattern (7.5%) is mainly observed in SSc and to some ex-
tent in SLE (Figure 1F). So fluorescence pattern except for
speckled indicate the type of CTDs present in the sample. The
result indicates that the speckled pattern has the highest fre-
quency followed by homogenous pattern. The fluorescence in-
tensity of 3+ was more frequent (53.9%) than that of 2+
(31.6%) in our study (Figure 1F).

In our study positivity by IIF and ELISA methods were 91.8%
and 98% for SLE; 81.8% and 90.9% for SSc; 100% both for
SS; 66.7% and 100% for PM-DM; 100% in both for MCTD
respectively. As the sample size for SS and PM-DM were less
in our study the positivity results were discordant (Figure 2A).

Comparing the sensitivity and specificity of individual
CTDs in both ELISA and IIF methods, no difference was ob-
served in both the technique (Figure 2B).

Among the ANA-positive cases subjected to ENA profiling
by both ELISA and line immunoblot (LIA) method showed
prevalence of U-RNP as the highest (56.9%) followed by ss-
A as 50%, dsDNA as 43%, Sm as 33.3% and scl70 as 27.7%.

In our study we compared the result of both ELISA and line
immunoblot (LTA) method to determine different antigens and
found there was no significant (p>0.05) differences between
the two methods. The discrepancies ELISA and Blot results
for ssA, ssB, Jo-I, scl-70, Sm and RNP were 1.38%, 2.78%,
1.39%, 0%, 1.39%, 1.39% respectively. Positivity of ENA an-
tigens by ELISA method were more than by Blot technique
(Figure 2C).
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Figure 1. Diagnostic performance, demographic distribution, clinical manifestations, and immunofluorescence patterns in connective tissue
disorders (CTD:s).

(A) Percentage of ANA positivity among clinically suspected CTD cases as detected by indirect immunofluorescence (IIF) and enzyme-linked
immunosorbent assay (ELISA).

(B) Comparative sensitivity and specificity of ANA detection by IIF and ELISA methods, demonstrating higher sensitivity of ELISA and higher
specificity of IIF.

(C) Age-wise and gender-wise distribution of ANA-positive cases, showing predominance in females and higher prevalence in the 31-40 years
age group.

(D) Frequency distribution of major clinical manifestations observed in CTD patients, including fever, joint pain, skin rash, muscle weakness,
and other systemic features.

(E) Percentage prevalence of different CTDs among ANA-positive cases, highlighting systemic lupus erythematosus (SLE) as the most prev-
alent disorder, followed by systemic sclerosis (SSc), mixed connective tissue disease (MCTD), overlap syndrome, polymyositis-dermatomyo-
sitis (PM-DM), and Sjogren’s syndrome (SS).

(F) Representative immunofluorescence staining patterns observed on HEp-2 cells by ANA-IIF, including homogeneous, speckled, nucleolar,
and centromere patterns, illustrating their association with different CTDs and variation in fluorescence intensity.

value were 0.3625787,0.331751586 and 0.672515422 respec-
tively (Figure 3A). After getting an idea of frequencies of dif-
ferent antigens in CTDs, we analyzed ENA specific antigens
from different groups of CTDs. Frequency of anti-histone an-
tibody in SLE is 10%, where the cases were associated with
drug induced lupus. Similarly anti dsDNA were associated
mostly with lupus nephritis, anti ssA and anti ssB with photo-
sensitivity and anti Ribosomal P protein with lupus psychosis.
Our study shows specificity of anti-nucleosome, anti Rib P
Protein, anti dSDNA, anti PCNA, anti-histone and anti Sm an-
tibody as 100% in SLE. So, these ENA antigens are exclu-

ANA ELISA value can be correlated with Immunofluores-
cent technique. The ELISA value had a good correlation with
ANA titer and Fluorescent Intensity of Immunofluorescent
method having Spearman correlation (p) 0.7322069 and
0.7990026 respectively. But the ELISA value did not correlate
strongly with ANA pattern (p is 0.1334729) (Figure 3A).

Comparing the antigens with both the ELISA and Blot tech-
nique there was a good correlation between ssA, Smith (Sm)
and RNP antigens as spearman correlation (p) are 0.8248888,
0.8176809 and 0.893555048 respectively. Similarly signifi-
cant correlation was seen in ssB, Jo-1 and Scl70 antigens as p
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sively seen in SLE suggesting that the presence of these anti- showed the presence of anti ssA to be 80% in SLE, 8.6% in
gens confirm the diagnosis of SLE. The frequencies of anti SSc and 3.8% in each of SS, MCTD and overlap syndrome
scl-70 in SSc was 81.8%, whereas anti ssA and anti ssB in SS and anti ssB to be 81.8% in SLE, 9.1% in SS and 9.1% in
were both 100%. Anti Jo-1 was again 100% in PM-DM show-  overlap syndrome (Figure 2D). Both anti ssA and anti ssB
ing 100% sensitivity and specificity. Regarding SS, our study  though were 100% sensitive, were less specific.
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Figure 2. Comparative analysis of ANA positivity, diagnostic accuracy, and ENA antibody profiling in connective tissue disorders (CTDs).

(A) Percentage of ANA positivity across different CTDs as determined by indirect immunofluorescence (IIF) and enzyme-linked immuno-
sorbent assay (ELISA), showing comparable detection rates between the two methods for most CTDs.
(B) Sensitivity and specificity of ANA detection by ELISA and IIF for individual CTDs, indicating no statistically significant difference be-

tween the two techniques across disease categories.

(C) Comparison of the frequency of ENA antibody positivity detected by ELISA and line immunoblot assay (LIA), demonstrating slightly

higher positivity rates by ELISA with minimal discrepancies between the two methods.

(D) Percentage distribution of individual ENA antibodies detected by line immunoblot assay among ANA-positive CTD cases, highlighting
U-RNP as the most frequently detected antibody, followed by SSA/Ro, dsDNA, Sm, and Scl-70, and illustrating disease-specific antibody

associations.
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Figure 3. Spearman’s rank correlation analysis between ANA detection methods and ENA antibody assays in connective tissue disorders
(CTDs).

(A) Correlation of ANA-ELISA values with ANA-IIF parameters showing strong positive correlation with ANA titers (p = 0.73) and fluores-

cence intensity (p = 0.80), but weak correlation with immunofluorescence patterns (p = 0.13).

(B) Correlation between ENA antibodies detected by ELISA and line immunoblot assay (LIA), demonstrating strong agreement for anti-RNP,

anti-SSA/Ro, and anti-Sm, and moderate correlation for anti-SSB/La, anti-Jo-1, and anti-Scl-70.
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4. Discussion

CTDs are group of diseases with chronic inflammatory con-
dition in connective tissues. To identify a case of CTD, Anti-
Nuclear Antibody (ANA) testing should be done, but to con-
firm a particular disease among CTDs (subtypes of CTDs)
ENA testing is required. Not only the diagnosis, but it also
signifies the prognosis of the disease. Presently in most of the
cases, diagnoses of different CTDs are being done based on
clinical history. The ANA positivity in suspected CTDs (by
ANA IIF method) varies from 23.5 to 32.2% as studied by dif-
ferent authors, which is very similar to our study [16-18].
However, in another study on Indian population much lower
percentage of ANA positivity was reported [2]. It signifies the
false positive cases with empirical treatment, leads to unnec-
essary exposure to drug regimen. Hence laboratory treatment
through ANA and ENA profile is required before starting the
treatment for CTD.

The sensitivity of ANA-ELISA and ANA-IIF (p value>
0.05) did not have significant difference, whereas the specific-
ity became varied which can be comparable to many other re-
ports [19, 20]. The prevalence of CTDs in our experiment
showed, females were more prone to the disease due to their
hormonal make up and the disease is manifested mostly in
their third decade of life. The incidence of SLE (68%) is high-
est and commonest followed by SSc among all CTDs [21].

IIF method in CTD diagnosis is a gold standard procedure
[5]. However, evaluation of fluorescence pattern, intensity and
dilution factor of IIF technique makes the study more distinc-
tive. Therefore, pattern analysis study in our experiment re-
vealed that speckled pattern has the highest frequency fol-
lowed by homogenous pattern which is similar to observation
made by some authors [12]. Contrasting observations were
also reported by some groups where homogenous being higher
than the speckled [14, 22]. Hence the differences observed in
our pattern study might be due to the genetic and environmen-
tal make up of our eastern Indian population. Also the fluores-
cence intensity of 3+ was more frequent, which clearly indi-
cates that it was more specific to antibody of 1:100 dilution
also reported by Ghose et al [13]. Comparing both the tech-
nique, ELISA value is more or less correlated with both titer
and fluorescent Intensity of IIF method, whereas it does not
correlate with ANA pattern of IIF. This is because the pattern
has no definite value, rather indicates a range. Consequently,
it does not correlate with pattern.

The percentage of SLE and SSc positivity by IIF is compa-
rable to many other studies reported [4, 20, 23]. However, re-
sults of IIF positivity of SS, PM-DM and MCTD are discord-
ant due to very low degree of freedom. When we compared
the results of ANA estimation by IIF and ELISA, we find that
percentage of SLE and SSc positive samples were almost
same, indicates the sensitivity were comparable. But due to
small sample size of SS, PM-DM and MCTD comparison will
not accountable.
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To provide insights into the antigen specific antibody re-
lated to CTDs, ANA positive cases were subjected to ENA as-
say through ELISA and line immunoblot (LIA) methods. A
minimal discrepancy (p> 0.05) was observed between ELISA
and Blot results for various ENA antibodies like ssA, ssB, Jo-
I, scl-70, Sm and RNP.

The antigens in both the technique have either good or sig-
nificant correlation, hence showing that both the procedures
are taken into consideration. But no correlation was found out
between different antigens conclude that for a concrete diag-
nosis all above antigens are important.

The blot technique revealed prevalence of U RNP as the
highest followed by ssA, dsDNA, Sm and Nucleosome prob-
ably due to SLE patients which predominates among the study
group. Unlike some other study, U-RNP is not confined to
MCTD, rather seen in good percentage of cases like SLE and
Systemic Sclerosis. This may be the reason being the highest
frequency antigen among CTDs. As a result, there is an in-
creased frequency of such ENA antigens in CTDs as a whole.
The results observed by Von Muhlen CA et al was more or less
similar to our study [24].

While comparing the frequency of ENA antigens we ob-
served anti-nucleosome, anti-Rib P Protein, anti dsDNA, anti
PCNA, anti-histone and anti Sm antibody were exclusively
found in SLE. The presence of these antigens confirmed the
diagnosis of SLE which is in line with the observations re-
ported by others [25, 26]. Frequency of anti-histone antibody
in SLE is less and exclusively associated with drug induced
lupus. Similarly anti dsDNA associated with lupus nephritis,
anti ssA and anti ssB with photosensitivity and anti-Ribosomal
P Protein with lupus psychosis. These antigens are crucial to
access the disease progression, hence determines the progno-
sis of the disease particularly of SLE.

In the present study different frequency of ENA antigens
are seen in different CTDs. In SSc patients, Scl70 is predomi-
nant followed by CENP, ssA and ssB but only CENP is exclu-
sively found only in SSc. Similarly Anti Jo-1 is predominant
and exclusive to PM-DM, but in our case we also found ssA
and U-RNP in PM-DM. U-RNP and AMA-M2 exclusively as-
sociated with MCTD and Primary biliary cirrhosis. Ultimately
from our observation it can be conclude that Jo-1, U-RNP,
ssA/ssB, and AMA/M2 are key molecule to diagnose PM-DM,
MCTD, SS, AMA/M2 respectively which is similar to obser-
vations made by others [25-29]. However, the prevalence of
SSc differs from our result to others as we found 45% of pa-
tients have antigen other than Scl70 [28]. Prevalence of CENP
in SSc differs as it is much less in our case than the result from
other studies [28, 29]. Different studies at different time peri-
ods had observed the presence of anti ssA, anti ssB, anti scl-
70, and anti RNP in different CTDs like SLE, MCTD, SS, SSc,
in different proportion [30-32]. It has been described the preva-
lence of ssA antibodies mainly in SLE, SS and overlap syndrome
[33]. Some studies in past suggested that anti-RNP is prevalent in
MCTD, SLE, SSc and overlapping conditions [34-36].
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Few Studies had seen the prevalence of anti scl-70 in SSc,
SLE and overlap syndrome [37, 38]. Hence in regards to the
frequencies of different antigens in different CTDs, it is being
sum up that there are some variations in different studies. This
may be due to different geographical places with different
populations.

In addition, there is some variability in the tests done for
CTD diagnosis, within different laboratories and with differ-
ent techniques as noted by Salamunic et al [37]. Despite their
widespread clinical use, current diagnostic methods for con-
nective tissue disorders have certain limitations. Indirect im-
munofluorescence is observer-dependent and subject to inter-
laboratory variability, while ELISA-based assays may lack
sensitivity for low-titer or uncommon autoantibodies. Line
immunoblot assays, although more specific, remain limited by
fixed antigen panels. Recent advances such as multiplex im-
munoassays, addressable laser bead immunoassays, auto-
mated digital immunofluorescence interpretation systems, and
proteomics-based autoantibody profiling may help overcome
these limitations by enabling higher throughput, improved
standardization, and enhanced diagnostic precision.

Further it is desirable that an international organization
should make coordination between diagnostic laboratories
performing different assays, more prominently an interna-
tional organization should made to minimize the variations
and make some standard at least for different populations.

5. Conclusion

CTD is a global problem with trends increasing in India,
commonly seen among women frequently manifested by Fe-
ver, joint pain and skin rash. The commonest CTD is SLE
followed by Systemic sclerosis (SSc) and for screening of
CTDs ANA testing by IIF and ELISA procedures is the most
ideal methods. ANA-IIF testing using HEp-2 substrate is the
choice of investigation due to its different titer, pattern and
intensity. ANA-IIF method ruled out the false positive
ELISA results, it was taken as the gold standard for ANA
testing. But as evident from the present study, IIF method is
unable to detect low positive ELISA results hence screening
of ANA should be done by ELISA before proceeding for IIF
studies. At present most of the diagnosis are being done by
the clinicians through clinical history with ANA testing. But
there is a certain need for going through the ENA profiling
for CTDs so as to pin point the particular disease, look for
the prognosis of disease, prevention from the diseases and
mode of treatment. The ENA profile can be done through
Blot and ELISA techniques. Although there are some dis-
crepancies between two methods, the blot test is more spe-
cific and therefore diagnostic. Moreover, it deals with 14 an-
tigens assay in comparison to 6 antigens assay of ELISA.
These antigens not only diagnostic for different diseases of
CTDs, but also deals with prognostic values. As regards the
variation in results between different techniques and differ-
ent laboratories, it is important that definite standardization
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level should be established. Therefore, it is suggested that
more such studies as the present one should be taken up in
various geographical areas to sketch a clearer concept re-
garding the prevalence of various antibodies in CTDs. To
conclude it is suggested that in all clinically suspected cases
of CTDs, ANA along with ENA profile should be tested to
diagnose, evaluate prognosis and to monitor the treatment.

Abbreviations
CTDs Connective Tissue Disorders
ANA Anti-Nuclear Antibody
ENA Extractable Nuclear Antigen
IIF Indirect Immunofluorescence
ELISA  Enzyme-linked Immunosorbent Assay
LIA Line-blot Immunoassay
SLE Systemic Lupus Erythematosus
U-RNP U Ribonucleoprotein
PM-Scl  Polymyositis Systemic Sclerosis
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