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ABSTRACT

Background and  objectives:  Systemic  lupus
erythematosus (SLE) is a chronic autoimmune disease, caused by
abnormal innate and adaptive immune responses. Anti-nuclear
antibodies (ANA) and anti-double stranded DNA (anti-dsDNA)
are reliable biomarkers for diagnosing SLE. Here, we aimed to
investigate the serum levels of anti-dsSDNA and ANA antibodies,
their diagnostic utilities, and their relationship with disease
activity and clinical/laboratory manifestations in patients with
suspected.

Methods: We evaluated the plasma levels of ANA and
anti-dsDNA antibodies in all individuals with suspected SLE
(n=668) who had been referred to rheumatology clinics in
Gorgan, Iran. The level of antibodies as well as C3, C4, and
CH50 were determined using commercially available enzyme-
linked immunosorbent assay kits.

Results: The mean level of ANA and anti-dsDNA
antibodies differed significantly between the ANA-positive and
ANA-negative groups (p<0.001). However, there was no
significant difference in the mean values of C3 (p=0.233), C4
(p=0.415, and CH50 (p=0.482) between the two groups.
Moreover, there was a significant positive correlation between
ANA and anti-dsDNA levels (p<0.001, r=0.50).

Conclusion: Our findings indicate that anti-dsDNA levels
are higher in ANA-positive individuals, and there may be a
positive correlation between ANA and anti-dsDNA levels. It is
recommended to evaluate the diagnostic and prognostic values of
ANA and anti-dsDNA antibodies in future studies.

Keywords: Antibodies, Antinuclear, Lupus Erythematosus,
Systemic, ELISA, Diagnosis.
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a
chronic autoimmune disease that affects many
organs and tissues in the body, in which vital
organs and tissues are invaded by pathogenic
immune complexes and antibodies (1).
Although the exact etiology of SLE is not
completely elucidated, several studies have
shown that factors such as viral infections,
drug side effects, chronic depression, trauma,
or environmental stress in addition to genetic
background may predispose individuals to
autoimmune diseases, such as SLE (2). Given
the lack of definitive treatment for SLE, the
patients experience stages of relapse or partial
recovery for the rest of their life (3). The
disease has a wide and diversified
geographical distribution in different regions
of the world. The prevalence of SLE in Iran is
estimated at 40 per 100,000 people according
to a large study by the Tehran Rheumatology
Research Center (4). In Iran, 90% of the
affected cases are women, which is almost
equal to the global reported ratio (5).

As an autoimmune disease, SLE is caused by
abnormal innate and adaptive immune
responses. Regarding the disruption of
adaptive immunity, overactive B lymphocytes
give raise to autoantibodies against cellular
components, leading to the activation of
persistent inflammatory reactions and damage
to vital organs, including kidneys, heart, lungs,
and joints (6). Patients may express a variety
of clinical symptoms including fever, skin
lesions, hair loss, pain and fatigue, systemic
inflammation, movement disorders,
osteoporosis, and cognitive and mental
disorders, depending on the site of
involvement (7).

The American College of Rheumatology’s
classification criteria is currently used as a
global standard for diagnosing SLE (8).
Among all accepted criteria, the presence of
anti-nuclear antibodies (ANA), anti-double
stranded DNA (anti-dsDNA), and anti-
phospholipid antibodies are known as reliable
biomarkers in detecting SLE (9). Moreover,
the Systemic Lupus International
Collaborating Clinics has recently reported
that the presence of elevated ANA and anti-ds
DNA antibodies are of great importance and
could be sufficient in diagnosing SLE (10).
Furthermore, the anti-dsDNA antibody is one
of the few antibodies which could be measured
guantitatively and is considered a valuable

marker for monitoring the SLE disease activity
(11). Several studies have evaluated the
clinical application of anti-dsDNA and ANA
in the diagnosis and prognosis of SLE in
different populations with  controversial
findings (12-15). To the best of our
knowledge, no study has evaluated the serum
levels of anti-dsDNA and ANA antibodies in
rheumatology clinics of Gorgan (northeastern
Iran) and their possible clinical applications.
Accordingly, we aimed to investigate the
serum levels of anti-dSDNA and ANA
antibodies in the diagnosis of SLE and their
relationship  with  disease activity and
clinical/laboratory manifestations in suspected
patients referring to rheumatology clinics in
Gorgan, Iran.

MATERIALS AND METHODS

All individuals suspected of having SLE
(N=668) who had been referred from
rheumatology clinics to the Kavosh clinical
laboratory in Gorgan from December 2019 to
September 2020 were included in this cross-
sectional study. The Ethics Committee of
Golestan University of Medical Sciences
approved the study protocols (ethical code
approval: IR.GOUMS.REC.1399.388), and
informed consent was obtained from all
participants. All subjects who had been tested
for ANA and anti-dsDNA levels and
completed a disease checklist were included in
the study. Pregnant individuals, cancer
patients, and those who were unwilling to
participate in the study were excluded.

Whole blood samples (5 ml) were taken from
all suspected patients. Plasma was separated
by centrifugation at 3,000 rpm for 5 minutes.
The plasma samples were stored at -20 °C
until use. All laboratory and clinical
parameters were also recorded. The plasma
levels of ANA and anti-dsDNA antibodies
were measured using a commercially available
enzyme-linked immunosorbent assay (ELISA)
kit (LifeSpan BioSciences, USA). Moreover,
the serum levels of C3, C4, and CH50 were
also quantified using commercially available
ELISA kits (LifeSpan BioSciences, USA).
Data analysis was carried out by using SPSS
software (version 16). Independent samples t-
test was used for intergroup comparison, while
the relationship between quantitative variables
was examined through correlation tests.
A p-value less than 0.05 was considered
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statistically significant. individuals were not homogeneous in terms of
gender distribution (p<0.01).
RESULTS As shown in figure 1, the mean age of the
As shown in table 1, the chi-square test results subjects did not differ significantly between
showed that ANA-positive and ANA-negative the two groups (p=0.776).
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Figure 1- Comparison of the mean age of individuals between ANA-positive and ANA-negative subjects (based
on the independent t-test)
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Figure 3- Comparison of the mean serum C3 levels between the ANA-positive and -negative groups
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Figure 4- Comparison of the mean serum C4 levels between the ANA-positive and -negative groups
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Figure 5- Comparison of the mean serum CH50 levels between the ANA-positive and -negative groups
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Figure 6- The correlation between ANA and anti-dsDNA levels based on the Pearson correlation coefficient

As demonstrated in figure 2, the mean of ANA
was 36.44 U/mL in the ANA-positive group
and 3.34 U/mL in the negative group (P -value
< 0.001). We also evaluated and compared the
mean anti-dSDNA values between ANA-
positive and  -negative  groups  using
independent samples t-test and covariance
analysis (adjusted by gender). The mean level
of anti-dsDNA antibodies in ANA-positive
individuals (30.15 IU/mL) was significantly
higher than that in ANA-negative individuals
(15.01 IU/mL) (p<0.001).

We compared the mean serum levels of C3,
C4, and CH50 in the ANA-positive and -
negative groups using the Mann-Whitney U
test. Our findings showed that there was no
significant difference between the two groups
in terms of mean levels of C3 (p= 0.233), C4
(p=0.415), and CH50 (p =0.482) (Figures 3-5).
Based on the results of the Pearson correlation
coefficient, there was a significant positive
correlation between the mean levels of ANA
and anti-dsDNA antibodies (p<0.001, r=0.50)

(Figure 6).

DISCUSSION

Systemic  lupus erythematosus is an
autoimmune disease, caused by abnormal
innate and adaptive immune responses (16).
Anti-nuclear antibodies are a special group of
antibodies with the ability to bind to and
destroy specific structures in the cell nucleus
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(17). Anti-dsDNA antibodies are also a
heterogeneous group of ANAs that leads to
autoimmune disorders. Elevated levels of these
antibodies have been linked with SLE (18). In
the present study, we assessed the levels of
anti-dsDNA and ANA antibodies in patients
with suspected SLE. Based on the findings,
15.42% of suspected individuals who had been
referred to the rheumatology clinics in Gorgan,
northeastern Iran were positive for ANA and
anti-dsDNA tests, indicating that these
participants might have developed SLE (8).
We also found a strong positive correlation
between ANA and anti-dsDNA levels,
delineating the simultaneous diagnostic value
of these two markers in SLE. In this regard,
Bardin et al. (2009) showed that the diagnostic
sensitivity of SLE may increase from 68-70%
to 78% when ANA and anti-dsDNA are
measured simultaneously (19). Infantino et al.
(2018) reported that ANA antibodies are more
sensitive and specific biomarkers for the
diagnosis of SLE than anti-dsDNA antibodies
(20). However, they also recommended that
the two antibodies should be combined for the
diagnosis of SLE (20). In the present study, it
was also shown that anti-dsDNA levels in
ANA-positive subjects were significantly
higher than in  their = ANA-negative
counterparts, which is consistent with the
findings of Infantino et al. (20). In the present
study, the diagnostic values of these two



markers for the diagnosis of SLE were not
evaluated in combination and separately.
However, in ANA-positive individuals, there
might be a significant positive correlation
between ANA and anti-dsDNA levels. Given
the fact that ANA and anti-dsDNA levels
could be associated with SLE disease activity,
the detection of these antibodies might be
beneficial for the estimation of prognosis and
treatment efficiency, especially in neglected
cases (21).

In the present study, although ANA was
reported to be positive in 15.42% of cases with
suspected SLE, no comprehensive assessment
of the prevalence of SLE was performed,
which is a limitation of our study. Based on
ANA positivity, 85.4% of positive SLE
patients in our study were female, which is
lower than the rates reported in a previous
study in Iran (22). Iran has a population of
different ethnicities and diversified regional
subgroups. Therefore, the results of the current
study could provide useful information about
the impact of genetic and environmental
factors on the diagnosis of SLE.

CONCLUSION

Our findings showed that more than 85% of
individuals with suspected SLE were positive
for ANAand the majority of suspects were
female. Based on the results, anti-dsDNA
levels are significantly higher in ANA-positive
individuals than in ANA-negative
counterparts. There is also a positive
correlation between ANA and anti-dsDNA
levels, especially in the ANA-positive group.
It is recommended that in subsequent studies,
all individuals would be followed up clinically
for at least 6 months after the test, and the
diagnostic and prognostic value of ANA and
anti-dsDNA antibodies would be calculated.
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