DE GRUYTER

Open Chemistry 2021; 19: 237-244

Research Article

Youssef EL Hassouni, Mohammed Bourhia*, Ahmed Bari, Riaz Ullah, Hafiz Majid Mahmood,
Syed Saeed Ali, Samir Ibenmoussa, Admou Brahim

Evaluation of the performance of immunoblot and immunodot
techniques used to identify autoantibodies in patients with

autoimmune diseases

https://doi.org/10.1515/chem-2020-0101
received April 30, 2020; accepted January 18, 2021

Abstract: Autoimmune diseases are pathological condi-
tions in which the immune system mistakenly attacks its
own tissues. This study evaluates the performance of two
techniques, which are identifiers of autoantibody speci-
fics: immunoblot and immunodot. This study was con-
ducted in 300 patients of whom 62 were tested positive
for antinuclear antibodies. The patients were initially
screened for antinuclear antibodies using indirect immu-
nofluorescence. Then, the identification of specific auto-
antibodies such as anti-extractable nuclear antigens (ENAs)
was carried out using the immunoblot and immunodot
techniques. The results showed that immunoblot and
immunodot did not present a significant difference in
their sensitivity against anti-SSA/52, SSB, CENP-B, PCNA,
U1-snRNP, Jo-1, Pm-scl, and Mi-2 (p > 0.05). However,
the two techniques showed a significant difference in
their sensitivity toward autoantibodies anti-DNAn, anti-
histone, anti-SmD1, and anti-ds-DNA (p < 0.05). The
immunoblot data were in complete accordance with
the immunodot data (100%) regarding the detection of
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autoantibodies such as anti SSA/52, SSB, CENP-B, PCNA,
Ul-snRP, Jo-1, Pm-scl, and Mi-2, 80% regarding SmD1,
and 75% concerning ds-DNA. We should certainly pay
closer attention to the efficiency of the techniques used
in the diagnosis of autoimmune diseases.
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1 Introduction

Autoimmunity is a pathological state in which the body
reacts, through a humoral (autoantibody) and cellular
(self-reactive T cells) autoimmunity, against its own
healthy cells and tissues [1]. Autoimmune diseases
(ADs) affect around 5% of the world’s population and
are the third leading cause of death in developed coun-
tries [2]. Autoimmune diseases are heterogeneous and
are usually classified into two groups: specific autoim-
mune diseases and nonspecific autoimmune diseases.
The first type habitually targets antigens located in a
specific tissue or a cell, while the second type habitually
targets antigens located anywhere in the body. Thus,
specific and nonspecific autoimmune diseases are respon-
sible for producing antinuclear antibodies (ANAs).

The antinuclear antibodies (ANAs) are autoantibodies
that attack components of cells (anti-DNA, anti-nucleo-
some, anti-histone, and anti-RNA) triggering autoim-
mune disorders such as systemic lupus erythematosus
[1]. Systemic lupus erythematosus is a nonspecific auto-
immune disease that provokes damages in many organs
and tissues of the body, such as the skin, heart, kidney,
and nervous system. The most common symptoms of sys-
temic lupus erythematosus are severe fatigue, joint pain,
headache, hair loss, joint swelling, anemia, blood clot-
ting, and appearance of a rash on the cheeks and nose,
which is also known as a “butterfly rash” [3].

Autoantibodies, antibodies designated as SS-A or Ro
and SS-B or La, were screened in patients with Sjogren’s
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syndrome (SS) and SLE and have been demonstrated to
attack intracellular components that may be implicated
with adjustment of RNA polymerase III function [4].
Autoantibodies in human sera are commonly identified
by immunofluorescence microscopy (IFM). Tissue culture
cells or tissue sections have been used as the antigen to
identify autoantibodies under the immunofluorescence
microscopy system. Even other assays such as enzyme-
linked immunosorbent assay (ELISA) and Western blot-
ting (WB) techniques have been used as alternatives to
IFM in analyzing substrates; however, these assays will
apparently not be a substitute for IFM [5].

The aim of this study is to develop immunological
diagnosis methods for the laboratory of Immunology of
CHU Morocco to be able to study the antinuclear antibo-
dies released in the blood due to systemic autoimmune
diseases. This study is particularly aimed to evaluate the
performance of immunoblot and immunodot techniques
used to identify specific autoantibodies, specifically the
anti-extractable nuclear antigen (ENA).

2 Material and methods

This is a prospective study done for descriptive and ana-
lytical purposes. It was conducted at the Immunological
laboratory of CHU Morocco, with 300 patients of whom 62
of them were tested positive for ANA. The identification of
the ANA was carried out using immunoblot and immu-
nodot assays.

The Human Ethics Review Committee of our University
reviewed and approved this study. Furthermore, this
study was performed according to the principles outlined
in the Declaration of Helsinki, and institutional review
boards and ethics committees at participating sites
approved this protocol.

2.1 Sampling and preanalytical phase of
testing

A total of 5 mL of blood was collected in tubes containing
heparin from each patient. The preanalytical phase was
conducted as follows: patient information was enrolled in
the CHU informatics system, samples were labeled and
centrifuged at 4,000 rpm for 10 min, and from each ali-
quot, 200 pL of plasma was recovered after centrifuga-
tion, and the aliquots were stored in a freezer at —20°C
until usage.
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2.2 Detection of autoantibodies using
immunoblot technique (Blot-17)

At the first stage, ANA was detected by the indirect immu-
nofluorescence assay in HEp-2 cells. This assay helps us
to determine the appearance of ANA and orients it toward
the antigenic targets. The next step was the identification
of specific ANA with immunoblot.

2.2.1 Different components in the kit

ImmunoBlot Kit (AESKUBLOTS® ANA-17 Pro) was used to
determine the type of detected ANA in HEp-2000 cells.
The kit was purchased from GIGALAB Diagnostic and
contained 24 numbered strips. Each strip consisted of a
membrane on which different lines of highly purified
autoantigens were placed.

2.2.2 Automated analyzer

The AESKUBLOTS® ANA-17 Protest was carried out using
an Automated analyzer (HELMED-Automated Processor
for ELISA, BLOT and IFA) (Figure 1).

2.2.3 Reading the results

The results were read using AESKU SCAN. This software
was connected to a scanner that produces a sheet on
which the strips are fixed. After reading the strips, the
results were obtained in tables and peaks with positive
and negative tests.

2.3 Detection of autoantibodies using
immunodot technique (ANA-25
Screen IgG)

After identifying the autoantibody specificities using the
immunoblot technique, the samples were then analyzed
again using immunodot technique to compare the perfor-
mance of the two techniques in identifying autoantibody
specificities.

2.3.1 Automated analyzer

BlueDiver is an innovative instrument that allows the
automation of different stages of the immunodot
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Figure 1: Inmunoblot image (Blot-17, HELMED).

technique (Figure 2). The BlueDiver is characterized by
reliability, speed, and low cost. Currently, it is used for
the diagnosis of autoimmune diseases. The large combi-
nation of antigens offers a wide array that allows for the
diagnosis of several autoimmune diseases such as con-
junctivitis, gastritis, celiac disease, paraneoplastic syn-
dromes, autoimmune hepatitis, primary biliary cholan-
gitis, and vasculitis.

Dr-DOT is a multilingual software that allows for easy
interpretation and semiquantitative or quantitative read-
ings of BlueDot kit strips. This software requires only a
computer and a BlueScan scanner. Dr-DOT software also
contains a database that records the results (numerical
values and scanned images).

Figure 2: Inmunodot image (BlueDiver).
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2.4 Statistical analysis

Data were statistically analyzed using the t-test. A p value
less than 0.05 was considered as statistically significant.

3 Results and discussion

3.1 Distribution of patients based on sex

The current study included patients with autoimmune
disease including 75% females and 25% males.

This analytical and descriptive research study was
conducted in 300 patients of whom 62 were positive
for ANA according to the indirect immunofluorescence
screening. The results showed a female predominance
for positively testing for ANA with 75.81% (47 cases).
These results were in agreement with the earlier data
[6], where it was reported that the systemic autoimmune
diseases exceedingly affected women of the reproductive
age. The women’s predominance of antinuclear antibo-
dies is explained by the influence of hormonal factors
on the immune system. Indeed, estrogen stimulates the
humoral immune response, while progesterone and andro-
gens exert a suppressive effect on the humoral and cellular
immune response. A high level of 17-beta estradiol was
recorded in patients with rheumatoid arthritis and systemic
lupus erythematosus [7].
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3.2 Distribution of patients according to age

In this study, the age of the patients ranged from 1 to 71
years, with an average age of 41.92 years. Patients who
aged between 31 and 46 years were the most affected with
a frequency of 0.24 (24%) (Figure 3).

By analyzing the age categories of the studied patients,
it was found that the age group between 31 and 46 years
was the group most affected by ANA (24%). The study
results were in agreement with those reported in early
research data showing that systemic diseases frequently
affects individuals with an average age of 42 years [8]. Sys-
temic scleroderma (ScS) frequently affects individuals aged
between 40 and 50 years [6].

3.3 Distribution of patients according to the
type of disease

In the study population, four types of autoimmune dis-
eases were detected. Lupus and Gougerot-Sjogren syn-
drome were the most frequent autoimmune diseases
with frequencies of 40 and 23%, respectively (Figure 4).

In this study, lupus was found to be the most common
disease with 40%, followed by Sjogren’s syndrome with
23%. The same results were reported in the previous lit-
erature, where it was shown that systemic lupus largely
affects women during genital activity. An early study
reported that patients older than 65 years were subject to
ANA diagnosis. In this study, nobody was detected with
the currently investigated diseases as reported in the pre-
viously published data [9]. According to the most recent
data of pediatric rheumatology, juvenile idiopathic
arthritis was 5-10 times less common than lupus in
people aged 18 years or younger. In the case of the

24%
0,25 1 22%
21% 21%

0,2 1

0,15 +
11% u frequence

0,1 7

0,05

[1-15] [16-30] [31-46] [47-61) [62-76)

Figure 3: Distribution of patients according to age.
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frequency of dermatomyositis in children, the annual
incidence has been rarely established. It was esti-
mated to be 0.37/1,00,000 in Finland and 6/1,00,000
in New York before the age of 15 years. According to
the reported data, the incidence is around 10 to 20/
1,00,000 and the prevalence ranged from 10 to 20/
10,000 before the age of 18 years [3].

3.4 Immunological profile

All patients were tested positive for ANA according to
indirect immunofluorescence screenings. Forty-eight per-
cent (n = 29) of patients showed a speckled immuno-
fluorescence (speckled aspect) and 27% (n = 16) showed
a homogeneous immunofluorescence (homogeneous aspect)
(Figure 5).

Regarding the immunological profile, an important
diversity of immunofluorescence aspects was recorded
with a predominance of speckled appearance with 48%,
followed by the homogeneous aspect with 27%. Immuno-
fluorescence aspects results point to the antibody specificity
before the identification process [10].

Antinuclear antibodies are directed against nuclear
constituents, anti-DNA, antinucleosome, antihistone,
anti-SSA, and anti-SSB. Antinuclear antibodies were
directed against polypeptides fixed in small RNA called
YRNA, whether cytoplasmic (70%) or nuclear (30%).
These ANAs are markers of lupus, systemic Sjogren syn-
drome, and undifferentiated connective tissue disease
[11]. The reported findings in this study showed that
anti-SSA was the most frequent in patients with lupus
followed by anti-ds-DNA and anti-histone.

Gougerot-Sjogren syndrome was present in 23% of
the studied population. Patients with anti-SSA were the
most common (28%), followed by patients with anti-SSB
(7%) and anti-histone. The current reports were in accor-
dance with the previously published data showing that
patients with anti-SSA antibodies represented 28% of the
total affected cases. A total of 13.7% of patients were
reported with anti-SSB antibodies. Conversely, anti-SSB
and SSA antibodies were present in 94.5 and 54.5% cases,
respectively [12].

A total of 76.9% of patients with Sjogren syndrome
were positive for anti-SSA antibodies [13]. Anti-SSA and
anti-SSB antibodies were identified in 7 and 9% of
patients with Sjogren syndrome, respectively [14]. The
results of this study reported that the anti-Scl-70 due to
scleroderma positive tests were highly abundant with an
index of 4.7. These findings were in agreement with the
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Figure 4: Distribution of patients according to the type of disease.

previously published results [15], in which it was reported
that the frequency of anti-Scl-70 Ab was significantly
abundant in patients younger than 50 years. Moreovetr,
the results obtained in this study agree with those reported
in the previous study, which showed that rheumatoid
arthritis and autoimmune thyroiditis, which are severe
autoimmune diseases, with serious antinuclear antibodies
affect more than 5% of the population in developed coun-
tries [16,17].

B Homogeneous

M Speckled

M Both, speckled and homogeneous
Other

Figure 5: Distribution of antinuclear antibodies aspects.
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3.5 Distribution of antinuclear antibodies
according to systemic diseases

Anti-SSA antibodies were abundantly present in lupus
patients, including nine cases with specific anti-SSA/
60, six cases with anti-SSA/Ro 52 and anti-SSB, followed
by five cases with anti-DNA and four cases with anti
SmD1. In case of patients with Gougerot-Sjogren syn-
drome, two cases were registered with anti-SSA/60 and
SSA/52 followed by two cases with anti-histones and one
case with anti-SSB. In case of patients with systemic
sclerosis, the only target in the present screening was
one case with anti-Scl-70 (Figure 6).

3.6 Study of concordance between
immunodot and the immunoblot results

No significant difference between immunodot and immu-
noblot sensitivity regarding eight antigenic targets including
nine cases of SSA/Ro 52, five cases of SSB, two cases of CEN-
PB, and a single case of Jo-1 and Mi-2 each (Table 1).

A significant difference between immunodot and
immunoblot sensitivity toward the identification of auto-
antibodies was recorded for nine antigenic targets (p <
0.05): anti-ds-DNA with 25% (eight positive cases were
detected by immunodot and six positive cases were
detected by immunoblot), antinucleosomes with 46%
(13 cases positive were detected by immunodot and seven
were detected by immunoblot), anti-histones with 55%
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Figure 6: Immunological results according to the presence of ANA in systemic diseases.

(five positive cases were detected by immunodot and nine
positive cases were detected by immunoblot), anti-SmD1
with 20% (five positive cases were detected by immunodot
and four cases were detected by immunoblot), anti-Rib-Po
with 50% (two positive cases were detected by immunodot
and one was detected by immunoblot), antis-Scl-70 with
50% (two positive cases were detected by immunodot and

one was detected by immunoblot), AMA-M2 with 67%
(three positive cases were detected by immunodot and
one was detected by immunoblot), and anti-Pm-scl, with
one case, was detected by immunodot.

This study aimed to compare Dot-25 and Blot-17. A
significant difference was recorded between the perfor-
mances of the two techniques. The results showed that

Table 1: Study of concordance and discordance between immunodot and immunoblot

Immunodot Immunoblot Concordance dot/blot (%) Discordance dot/blot (%)

Number of cases Percentage Number of cases Percentage
ds-DNA 8 13.00 6 9.60 75.00 25.00
Nucleosome 13 21 7 1 54 46
Histone 5 8 9 15 45 55
SmD1 5 8 4 6 80 20
PCNA 0 0 0 0 100 0
Rib-Po 2 3 1 2 50 50
SSA/60 13 21 11 18 85 15
SSA/Ro 52 9 15 9 15 100 0
SSB 5 8 5 8 100 0
CENP-B 2 3 2 3 100 0
Scl-70 2 3 1 2 50 50
U1l-snRP 0 0 0 0 100 0
AMA-M2 3 5 1 2 33 67
Jo-1 1 2 1 2 100 0
Pm-scl 1 2 0 0 0 100
Mi-2 1 2 1 2 100 0
Ku 0 0 0 100 0
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the Blot-17 technique was more sensitive regarding cer-
tain investigated antinuclear antibodies including anti-
histones. Conversely, Dot-25 technique was more sensi-
tive versus other antinuclear antibodies (anti-SSA, anti-
ds-DNA, and so on).

To the best of our knowledge, no previous study com-
pared efficiency and performance of Dot-25 and Blot-17
techniques versus the same autoantibodies identifica-
tion. Hence, this study seems to be the first study that
highlighted the difference in the sensitivity of these tech-
niques toward the same antinuclear antibodies.

The sensitivity and specificity of different tests used
for the detection of autoantibodies can vary from one
study to another according to several reasons: First, there
is no international standardization of the methods used in
the detection; thus, the normal values may vary according to
the population study. Therefore, the diagnosis should not be
established solely with a single method. The obtained results
should always be interpreted taking into account the clinical
examination conditions, the patient’s history, as well as the
results obtained through other methods. No single technique
can rule out the possibility of false-positive or false-negative
results. Analysis with an indirect immunofluorescence test
should be done to confirm the obtained findings.

Both Dot-25 and Blot-17 were equally sensitive against
antinuclear antibodies (PCNA, SSA/52, SSB, CENP-B, Jo-1,
Mi-2, and so on). There were no significant differences
shown between their performances regarding the detec-
tion of the antinuclear antibodies. However, a significant
difference was reported between the two techniques
regarding other antinuclear antibodies including anti-
nucleosome, anti-ds-DNA, anti-SSA/52, anti-SSB anti-
histone, anti-SmD1, anti-SSA, and anti-ds-DNA (p > 0.05)).

4 Conclusion

This study was prospectively carried out to assess the
sensitivity of immunoblot and immunodot versus the same
antinuclear antibodies present in the serum of patients
affected by systemic autoimmune diseases. Although both
techniques, immunoblot and immunodot, are currently
being used to identify the same variety of antinuclear anti-
bodies, they do not have similar performance (sensitivity)
versus the same antinuclear antibodies. Hence, it is very
important to pay more attention to the performance of tech-
niques used for the identification of antinuclear antibody.
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