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Anti-dsDNA antibodies in Brazilian patients of mainly
African descent with systemic lupus erythematosus: lack
of association with lupus nephritis
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Abstract Renal disease is associated with morbidity and
mortality in systemic lupus erythematosus (SLE) and anti-
dsDNA antibodies with SLE immunopathogenesis. We
investigated the dsDNA antibody profile of 84 Brazilian
SLE patients, 27 with lupus nephritis. Thirty-six (39.1%)
patients had dsDNA IgG antibodies shown in enzyme-
linked immunosorbent assay (454.7±281.1 WHO units/
mL), nine presenting renal disease. The following profile of
dsDNA antibodies was demonstrated in Crithidia luciliae
test: IgA (seven out of 36; 19.4%), IgG (22 out of 36,
66.1%); IgM (nine out of 36, 25.0%), and IgE (four out of
36, 11.1%). Two or three isotypes of dsDNA antibodies
were observed in nine (25.0%) patients, while 11 (30.5%)
were seronegative in the C. luciliae test. Patients with
dsDNA antibodies had lower serum C3 and C4 when
compared with SLE individuals without these immunoglo-
bulins (P<0.01 and P<0.001, respectively). There was no
association between any dsDNA antibody isotype and
lupus kidney disease nor was anti-dsDNA IgM antibody
associated with absence of nephritis.
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Introduction

Systemic lupus erythematosus exhibits a wide spectrum of
clinical manifestations and exquisite diversity of autoanti-
bodies. An important cause of both morbidity and mortality in
SLE, which affects about a half of the SLE patients, is lupus
kidney disease caused by glomerular immune complex
deposits of autoantibodies, which is manifested by nephritis,
edema, and arterial hypertension. It is documented by labo-
ratory findings of urinary abnormalities, which are represented
by proteinuria, hematuria, and urinary cellular casts. Anti-
dsDNA antibodies and hypocomplementemia are also used
as immunological markers to identify its clinical forms [1–4].

Despite the results of recent studies showing a possible
pathogenic role of anti-nucleosome and anti-C1q antibodies
in lupus nephritis, anti-dsDNA antibodies are still the most
studied autoantibodies in SLE. However, their usefulness in
evaluating the activity of SLE or diagnosing lupus nephritis
apparently depends on several aspects, which include
ethnicity, antibody charge, antibody isotype, epitope speci-
ficity, and affinity [5–12].

Immunoassays to detect dsDNA antibodies may differ in
either sensitivity or specificity. Although the FARR
immunoassay is the most efficient test to detect these
immunoglobulins, and its results have been well correlated
with global SLE activity, and renal and vasculitis involve-
ment, it has been substituted in rheumatology laboratories
by non-isotopic techniques, mainly indirect fluorescent
antibody test (IFAT) using antigen circular dsDNA of
Crithidia luciliae kinetoplast and enzyme-linked immuno-
sorbent assays (ELISA) with purified dsDNA [10].
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Although SLE is a rheumatic disease that affects all races,
several epidemiological studies have shown an elevated
prevalence of lupus nephritis in African descendents [13]. In
addition, it has been well documented that presentation of
systemic autoimmune diseases is influenced by the distribu-
tion of MHC-II alleles and also by polymorphisms in genes
controlling autoantibody production [14]. In Brazil, where
there are many African descendents, there is no government
data on SLE prevalence, being estimated that 16,000–80,000
Brazilian people may have this disease, using the data
obtained from other countries as a reference [15].

The aim of this study was to investigate the presence of
dsDNA-antibodies and their isotypes in a subset of Brazilian
SLE patients living in the state of Bahia, whose population is
mainly represented by African descendents and has distinct
environmental factors [16]. The association between these
autoantibodies, hypocomplementemia, and lupus nephritis
was also evaluated.

Material and methods

Patients Eighty-four Brazilian SLE patients (80 women and
four men; median age 39 years, ranging from 14 to 73 years)
living in the state of Bahia, who were enrolled in a study of
prevalence of Jaccoud’s arthropathy at the Lupus Ambulatory
of the Santa Izabel Hospital in Salvador were evaluated. They
had four or more criteria for SLE in accordance with the
revised American Rheumatology College criteria [17] and
were included consecutively regardless of the presence of
Jaccoud’s arthropathy. All patients were seropositive for
antinuclear antibodies in both IFAT with HEp-2 cell and
ELISA, presenting a mean titer of ANA of 113.2±60.0 U
(CI 95%=100.2–126.3 U; cutoff point=20 U) in the
QUANTA Lite™ ANA ELISA (INOVA Diagnostics, San
Diego, CA, USA). The duration of the disease in these
individuals ranged from 2 months to 24 years, with a
median of 5 years at the time they were included in this
study. Lupus nephritis was investigated by dipstick protein-
uria, microscopic urinalysis of abnormalities in urinary
sediment (more than five RBC or WBC/high-powered field,
and granular casts), and urine protein-to-creatinine ratio in
an untimed urine specimen and serum creatinine level [3, 4].
Kidney biopsy was not performed in SLE individuals.

Most patients used medication, which was mainly
represented by prednisone, alone or mainly combined with
chloroquine, azathioprine, or cyclophosphamide. Consent
was obtained from all individuals, and the study was
approved by the Human Research Ethics Committee of the
Santa Izabel Hospital.

dsDNA antibodies Anti-dsDNA IgG antibodies were
screened by indirect ELISA (QUANTA Lite™ dsDNA

ELISA, INOVA), using polystyrene microwell ELISA plate
coated with a highly purified calf thymus dsDNA antigen
and serum diluted at 1:100. As recommended by the
manufacturer, titers of dsDNA antibodies were classified
as moderate (139.0–370.4 WHO units/mL) and high titer
(≥370.5 WHO units/mL) in accordance with its previous
studies. Anti-dsDNA IgG and IgM antibodies were probed
in sera diluted at 1:10 in phosphate-buffered saline (PBS)
by indirect immunoperoxidase with Crithidia luciliae
dsDNA and peroxidase conjugate of goat anti-human IgG
and goat anti-human IgM, respectively. Using this same
serum dilution, anti-dsDNA IgA antibodies were tested by
indirect fluorescent antibody test (IFAT) with C. luciliae
and goat anti-human IgA FITC conjugate.

To investigate the presence of anti-dsDNA IgE antibodies,
SLE sera were first depleted of IgGwith Protein G-Sepharose
beads (ZYMED® Laboratories, San Francisco, CA, USA)
and tested diluted at 1:6 in PBS in C. luciliae immuno-
peroxidase using monoclonal anti-human IgE antibody and
goat anti-mouse IgG peroxidase conjugated. The immune
reaction of dsDNA IgE, IgG, and IgM antibodies with C.
luciliae kinetoplast was revealed with 4-chloro-1-naphtol.

Complement evaluation C3 and C4 were determined by
turbidimetry using goat IgG antibodies against these proteins
(Sigma), and a reference curve made with a Tru-Cal Protein
kit (Dyasis Diagnostic Systems GmbH, Holzheim, Germany).
The reference levels were 79–152 mg/dL for C3 and 16–
38 mg/dL for C4.

Statistical analysis The titers of ANA, dsDNA-ELISA, and
the serum levels of C3 and C4 were expressed as mean±SD
and 95% confidence interval. The urine protein-to-creatinine
ratio and serum level of creatinine were expressed as median
and interquartile range (IQR). The Mann–Whitney test was
used to analyze the difference between groups, while the
Fisher exact test evaluated the association between categor-
ical groups. The statistical significance was set P<0.05. The
GraphPad statistical software Prism 5.0 was used to perform
the analysis.

Results

Twenty-seven patients had laboratory evidence of nephritis
demonstrated by elevated dipstick proteinuria with hematuria
(n=13) and/or cellular casts (n=7) in their urine exams.
Their urine protein-to-creatinine (P/C) ratio measured in an
untimed urine specimen was increased and presented a
median of 1.15 mg/mg (IQR 0.51–2.30 mg/mg). Their
serum level of creatinine had a median of 1.10 mg/dL
(IQR=0.8–1.9 mg/dL). In the group without nephritis (n=
57) the urine P/C ratio had a median of 0.43 (IQR=0.31–
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0.73 mg/mg, P<0.001), and the median of serum creatinine
was 0.8 mg/dL (IQR=0.7–1.0 mg/dL, P<0.001; Table 1).

Sera from 36 of 84 (42.8%) SLE subjects reacted in
dsDNA-ELISA (mean titer=454.7±281.1 WHO units/mL;
CI 95%=359.6–549.8WHO units/mL). Half of these patients
had moderate titers of dsDNA-antibodies (226.8±66.1 WHO
units/mL; CI95%=194.0–259.7 WHO units/mL), while the
others had high titers of these immunoglobulins (682.9±
219.2 WHO units/mL; CI95%=573.9–791.9 WHO units/
mL). No difference was observed between the titers of
dsDNA IgG antibodies of SLE patients with nephritis (n=9;
399.9±183.6 WHO units/mL) when they were compared
with the titer of these antibodies in SLE patients without
nephritis (n=27; 473.0±307.6 WHO units/mL, P>0.05;
Table 1). Nephritis was not associated with the presence of
dsDNA IgG antibody detected by ELISA or any isotype of
dsDNA antibody in the C. luciliae test. Absence of protein-
uria, hematuria, or cellular casts in SLE patients was not
associated with the presence of dsDNA IgM antibodies.

Twenty-two of 36 (61.1%) patients that were seropositive
for dsDNA IgG in ELISAwere positive for these antibodies
in C. luciliae test. Five sera exhibiting high titers of anti-
dsDNA IgG antibodies in ELISA (range 371–1,029 WHO

units/mL) were negative in indirect immunoperoxidase,
while eight sera showing moderate dsDNA IgG antibody
titers in ELISA (<370.4 WHO units/mL) were reactive.

Anti-dsDNA IgA, IgM, and IgE antibodies were observed
in seven (seven out of 36; 19.4%), nine (nine out of 36;
25.0%), and four (four out of 36; 11.1%) patients, respec-
tively. Sera from nine patients (nine out of 36; 25.0%)
exhibited two or three isotypes of dsDNA antibodies in C.
luciliae test, whereas 11 (11/36; 30.5%) were negative for the
three isotypes of dsDNA antibodies investigated in this assay.

The levels of serum C3 and C4 in the patients that were
seropositive for dsDNA IgG antibodies in ELISA were
112.8±28.2 mg/dL (CI 95%=102.8–122.8 mg/dL) and
23.5±8.6 mg/dL (CI 95%=20.6–26.4 mg/dL), respectively.
In SLE individuals that were seronegative for such antibodies,
the levels of these proteins were C3=131.6±22.9 mg/dL
(CI 95%=124.9–138.2 mg/dL) and C4=31.8±12.1 mg/dL
(CI95%=28.3–35.3 mg/dL), respectively. Both C3 and C4
levels were diminished in SLE patients that were seropositive
for dsDNA IgG antibodies when they were compared with
SLE individuals without these immunoglobulins (P<
0.01; Figs. 1 and 2). There was an association between the

Table 1 Laboratory characteristics of SLE patients

Nephritis (n=27) Without nephritis (n=57) P value

P/C ratio (mg/mg) 1.15 (0.51–2.30) 0.43 (0.31–0.73) <0.001

Creatinine (mg/dL) 1.10 (0.8–1.9) 0.80 (0.7–1.0) <0.001

C3 (mg/dL) 124.1±30.63 123.5±24.26 Not significant

C4 (mg/dL) 30.08±13.70 27.35±10.23 Not significant

dsDNAa antibody (WHO units/mL) 399.9±183.6 473.0±307.6 Not significant

Anti-dsDNA antibodies , C3 and C4 are expressed as mean±SD, while P/C ratio and creatinine are expressed as median and interquartile range
due to their statistic distribution
a Anti-dsDNA antibodies were investigated in nine SLE patients with laboratory evidence of nephritis and in 27 SLE subjects without this
evidence

P < 0.01
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Fig. 2 Serum level of complement C4 in SLE patients seronegative
and seropositive for dsDNA IgG antibodies. Anti-dsDNA antibodies
were detected by using QUANTA Lite™ dsDNA ELISA (INOVA).
Horizontal lines represent the mean levels of C4
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Fig. 1 Serum level of complement C3 in SLE patients seronegative
and seropositive for dsDNA IgG antibodies. Anti-dsDNA antibodies
were detected by using QUANTA Lite™ dsDNA ELISA (INOVA).
Horizontal lines represent the mean levels of C3
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presence of anti-dsDNA antibodies and low levels of both
C3 (<80 mg/dL) and C4 (<16 mg/dL; P<0.05). The serum
levels of both C3 and C4 were not different when SLE group
with nephritis was compared with SLE group without this
clinical manifestation (Table 1).

Discussion

In this study, the presence of anti-dsDNA autoantibodies in
a subset of Brazilian patients with SLE assisted in a
reference center in the city of Salvador (Bahia) was
investigated, and it was verified that most of the individuals
treated with corticosteroids and/or cytotoxic drugs had
dsDNA IgG, which were mainly detected by an ELISA
using highly purified dsDNA antigen from calf thymus.
However, the number of subjects that were seropositive for
these immunoglobulins diminished when their sera were
probed with a C. luciliae test, confirming the findings of
previous serological studies, which evaluated the sensitivity
of these two tests to detect dsDNA antibodies in SLE
patients [5–12].

ELISA detects low affinity dsDNA IgG antibodies and
antibodies of this isotype produced against minor epitopes
of calf thymus dsDNA, which are not reactive with circular
dsDNA of C. luciliae kinetoplast. In addition, change in
dsDNA antigenicity may be produced after this nucleic acid
is immobilized on the polystyrene surface of the ELISA
plate, allowing the detection of IgG antibodies not directed
for dsDNA in SLE sera, contributing to the higher sensi-
tivity of ELISA [10]. Nevertheless, no positive reaction was
verified for the control sera used in this work, and a more
recent study in the authors’ laboratory, investigating dsDNA
antibodies in Brazilian hepatitis C virus carriers seropositive
for ANA confirmed the high specificity of the QUANTA
Lite™ dsDNA ELISA [18].

Although proteinuria was not associated with dsDNA
antibodies and was absent in about two thirds of patients
producing dsDNA IgG, the serum level of both C3 and C4
was significantly diminished in individuals who were sero-
positive for this antibody isotype when they were compared
with SLE subjects from the same group without this
immunoglobulin. Such a finding needs to be investigated
in prospective studies to verify the risk of nephritis in these
subjects since both anti-dsDNA antibodies and hypocom-
plementemia are complementary to proteinuria in renal
disease in SLE patients [3].

Anti-dsDNA IgA antibodies were found in moderate
prevalence, but were always detected together with dsDNA
IgG antibodies. Previously, dsDNA IgA antibodies were
associated with lupus activity, demonstrated by elevated
erythrocyte sedimentation rate and consumption of com-
plement C3, vasculitis, but not with nephritis [19].

Anti-dsDNA IgM antibodies were always found together
with dsDNA IgG antibodies in ELISA, while in immuno-
peroxidase with C. luciliae, only a few sera had both
dsDNA IgM and dsDNA IgG antibodies. Although anti-
dsDNA IgM antibodies have been associated with absence
of lupus nephritis in a previous report using IgM-ELISA
[20], such a finding was not observed in our study.
However, the use of immunoperoxidase to detect IgM
antibodies, which is less sensitive and more specific than
ELISA, may justify these divergent results.

Anti-dsDNA IgE antibodies were observed in a few
patients that were seropositive for dsDNA IgG in ELISA,
but only one had proteinuria. Lupus activity and lupus
nephritis have frequently been demonstrated in patients
without allergy, exhibiting increased level of serum IgE.
Furthermore, glomerular deposits of IgE were found in the
kidney biopsies from patients with lupus nephritis [21–26].

Although dsDNA antibodies have been associated with
lupus activity and nephritis, we were unable to show this
association in SLE patients with laboratory evidence of
renal disease as demonstrated by urinary abnormalities,
increased serum creatinine, and mainly an increased urine
protein-to-creatinine (P/C) ratio, which corresponds to a
clinically significant total 24 h proteinuria [27]. Neverthe-
less, the synthesis of dsDNA antibodies depends on both
innate and acquired immunity, and may be induced by
bacterial DNA. In addition, dsDNA antibodies can be
detected several years before clinical manifestations of lupus
and present a broad reactivity in SLE patients. Furthermore,
lupus renal disease can develop without dsDNA antibodies,
and only dsDNA IgG antibodies with residues of arginine in
their heavy and light chain complementarity-determining
regions (CDRs) are nephritogenic [28–31]. Thus, our results
suggest that dsDNA antibodies without these CDR features
may be prevalent in the subset of Brazilian SLE patients
studied. At present, studies have been performed in our
laboratory to elucidate the immunochemical features of the
dsDNA antibodies here detected and also to identify in the
SLE patients other autoantibodies that have been also
associated with lupus nephritis as C1q and nucleosome
antibodies.

Disclosures None.
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