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Abstract

Systemic Lupus Erythematosus (SLE) is a chronic, multisystemic autoimmune disease with
variable clinical evolution, associated with high morbidity and mortality. The broad spectrum
of clinical manifestations and the absence of pathognomonic markers make diagnosis
challenging, requiring a careful approach and the use of sensitive and specific laboratory
methods. This study aimed to critically analyze the methodologies used for autoantibody
detection and their influence on the sensitivity, specificity, and diagnostic accuracy of SLE, as
well as to evaluate the impact of ethnic and racial factors on the clinical behavior of the
disease. This is an integrative literature review conducted in the PubMed and SciELO
databases, encompassing articles published between 2020 and 2025, organized according to
Article Histor the PRISMA flow diagram. The review included studies addressing epidemiological, clinical,
serological, and laboratory aspects related to the main autoantibodies of SLE, along with their

iggg;ﬁgi %‘Zﬁgggég correlation with clinical manifestations and prognosis. The results indicate that a deeper

T A b Ak Zolsn| understanding of autoantibodies and the appropriate selection of diagnostic methods

significantly enhance diagnostic precision, reduce mortality, and improve patients’ quality of
Vol -3 Issue -11 life. However, the challenge remains to identify markers with both high sensitivity and
PP: -05-14 specificity, reinforcing the need for standardization of immunological methods and the
continuation of research. It is concluded that recent scientific advances have improved the
diagnosis and clinical management of SLE, yet further studies integrating ethnic and
immunological variations are needed to achieve earlier and more effective diagnoses.
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1 INTRODUCTION Early diagnosis is crucial to delay disease progression, as
active and untreated SLE can irreversibly affect vital organs

(Brazil, 2022; Vaillant, Goyal, Varacallo, 2023). However,
nonspecific clinical manifestations and the absence of a
pathognomonic  marker make disease identification
challenging (Luquetti et al., 2024). Autoantibodies play a
central role in the suspicion and confirmation of SLE
diagnosis, but the wide methodological variability in detecting
the same antibody—such as different assays and substrates—
can compromise standardization and the accuracy of
serological tests (Lazar et al.,, 2023). Moreover, clinical
variability among patients, influenced by factors such as sex,
age, and ethnicity, also affects result interpretation and
contributes to symptom nonspecificity. Although studies have

Systemic  Lupus Erythematosus (SLE) is a chronic,
inflammatory autoimmune disease of multifactorial origin that
affects connective tissue and multiple organs, progressing in
crises of variable intensity (Luquetti et al., 2024). It is
characterized by a breakdown of immunological self-tolerance
and the persistent production of autoantibodies against
intracellular structures, resulting in systemic inflammation
and progressive tissue damage (Lazar et al., 2023; Vaillant,
Goyal, Varacallo, 2023). The clinical and laboratory
manifestations are diverse, and disease morbidity is primarily
associated with renal, cardiac, pulmonary, hematological, and
neurological damage (Rojo et al., 2023).
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explored the use of pathognomonic markers, no marker to
date has demonstrated near-100% specificity or sensitivity,
partly due to the inverse relationship between these
parameters: the higher the specificity of a test, the lower its
sensitivity tends to be (Shang et al., 2021). The European
Alliance of Associations for Rheumatology/American College
of Rheumatology (EULAR/ACR) established new
classification criteria in 2019 to aid diagnosis; however, it
remains essential to continue investigating specific
autoantibodies and understanding their particularities,
especially considering the serological and phenotypic
complexity of Systemic Lupus Erythematosus. A deeper
knowledge of these markers is critical for early diagnosis,
which can improve patients’ quality of life, enhance the
likelihood of effective treatment, and reduce disease
progression in individuals with SLE (Vaillant, Goyal,
Varacallo, 2023).

In  Brazil, the Mortality Information  System
(SIM/DATASUS) recorded 419 deaths due to SLE between
2020 and 2023, with the highest concentration in the
Southeast region. The absence of mandatory reporting in the
country complicates the accurate estimation of prevalence
(Brazil, 2024; Martyres et al., 2025). These alarming mortality
figures underscore the urgency of timely and accurate
diagnosis, which allows for therapeutic intervention before the
disease reaches irreversible stages.

The difficulty in obtaining statistical data on SLE
compromises a clear understanding of its social and individual
impact. This is reflected in the lack of public policies and
support strategies, which are essential for preserving the
biopsychosocial integrity of affected individuals. Fluctuations
between periods of disease exacerbation and remission
significantly impact quality of life. Symptoms, including
arthritis, malar rash, discoid lupus, mucosal ulceration,
nephritis, serositis, and neuropsychiatric manifestations, can
lead to emotional disturbances, social withdrawal, and
depression (Ponte et al., 2023; Luquetti et al., 2024).
Furthermore, adverse effects of pharmacological treatment,
photosensitivity, recurrent hospitalizations, and prognostic
uncertainty exacerbate anxiety and psychological distress,
compromising both quality of life and treatment adherence
(Souza et al., 2021). Therefore, early diagnosis is not only a
clinical advantage but also a strategic measure to preserve the
physical, social, and emotional integrity of affected
individuals.

This study proposes a critical analysis of the main
autoantibodies used in the screening and confirmation of SLE,
with an emphasis on the influence of laboratory methods,
clinical variability, and ethnic-racial particularities on
diagnostic accuracy. It aims to compile recent evidence
regarding the performance of antinuclear antibodies (ANA),
anti-double-stranded DNA (anti-dsDNA), anti-histone, anti-
Sm, anti-ribosomal, anti-nucleosome, anti-Clg, and
antiphospholipid antibodies (aPL). Furthermore, the study
seeks to discuss the impact of ethnic and racial characteristics
on the prevalence, profile, and clinical significance of these
autoantibodies in SLE patients, as well as to investigate the

correlation between specific autoantibody levels and profiles,
disease severity, and the development of severe clinical
manifestations.

2 RESEARCH ELABORATIONS

This study is an integrative literature review, chosen for its
ability to synthesize already published scientific evidence on
the biological markers used in the diagnosis of Systemic
Lupus Erythematosus (SLE), allowing a comprehensive and
critical analysis of the sensitivity, specificity, and clinical
applicability of these biomarkers. The search for articles was
conducted between July and September 2025 in the PubMed
(Public/Publisher MEDLINE), SciELO (Scientific Electronic
Library Online), Ministry of Health databases, and scientific
journals. Descriptors were used in both Portuguese and
English, combined with the Boolean operators AND and OR:
“lipus eritematoso sistémico” OR “systemic lupus
erythematosus” AND “autoanticorpos” OR “autoantibodies”
AND “biomarcadores” OR “biomarkers” AND “diagndstico”
OR “diagnosis”.

Articles published between 2020 and 2025, available in full
text in Portuguese, English, or Spanish, and directly
addressing biomarkers applied to the diagnosis of SLE were
included. Editorials, letters to the editor, isolated case reports,
studies focused exclusively on treatment, and publications that
did not address the guiding research question were excluded.
Duplicate articles across databases and secondary works, such
as abstracts from scientific events, were also disregarded.

Following the initial search, the studies underwent a three-
step screening process: title review, abstract review, and,
subsequently, full-text review. This process was conducted
independently by two reviewers to ensure greater reliability in
study selection. The number of articles identified, screened,
excluded, and included in the review was organized in Figure
1 using the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) flow diagram, which
served as a guide to transparently document each stage of the
eligibility process.

Data from the included articles were extracted and organized
into a synoptic table containing information on authors, year
of publication, country, study type, investigated biological
markers, and laboratory methods employed. The results were
grouped into thematic categories related to classical
autoantibodies, emerging biomarkers, variations in diagnostic
accuracy, and the impact of ethnic-racial characteristics.

Figure 1 — PRISMA flow diagram of study selection on
SLE
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Source: Adapted from Page et al. (2021).

3. RESULTS

A total of 22 articles published between 2020 and 2025 were
selected, as shown in Table 1. The analyzed studies addressed
different aspects of Systemic Lupus Erythematosus (SLE),
including laboratory diagnosis, biomarkers, and clinical
manifestations. Martinez Methol et al. (2021), Wang et al.
(2022), and Rojo et al. (2023) highlighted that methods such
as ELISA, CLIA, and IFA exhibit variable sensitivity and
specificity, and the combination of assays is recommended.
However, Wang et al. (2022) emphasized that anti-dsDNA
levels do not directly determine the presence or severity of
lupus nephritis (LN).

Regarding antinuclear antibodies (ANA), Véazquez and
Castillo et al. (2020) described the frequency of staining
patterns in Mexican patients, while Pisetsky et al. (2021)
highlighted that differences between IFA and SPA (ELISA)
can alter diagnostic outcomes, suggesting that the use of a
single method in isolation may lead to errors. Yu,
Nagafuchi, and Fujio (2021) identified biomarkers useful
for monitoring disease activity but confirmed that anti-dsDNA
alone does not reflect renal activity. Guavita-Navarro et al.

(2021) and Lerkvaleekul et al. (2022) demonstrated variations
in the sensitivity and specificity of SLE classification criteria
(ACR, SLICC, and EULAR/ACR).

Correa-Rodriguez et al. (2021) correlated specific
autoantibodies (anti-RNP, anti-nucleosome, anti-dsDNA, anti-
Ro, anti-La) with clinical phenotypes, while Souza et al.
(2021), Lazar et al. (2023), Ponte et al. (2023), and Luquetti
et al. (2024) highlighted the influence of genetic, hormonal,
and environmental factors on disease manifestations.
Vallentin et al. (2023) emphasized the role of the
interprofessional team in the clinical management of SLE.
Among specific markers, Calatroni (2024) demonstrated that
anti-C1q antibodies (anti-C1gAb) aid in the diagnosis and
monitoring of lupus nephritis (LN). Van Beers and Schreurs
(2022) confirmed the high specificity but low sensitivity of
anti-Smith antibodies, and Elghali et al. (2025) showed that
the line blot assay enables reliable detection of multiple
autoantibody specificities.

Overall, the studies reveal methodological and conceptual
discrepancies, highlighting that although autoantibodies are
fundamental for the diagnosis of SLE, the standardization of
methods and clinical interpretation still vary among authors
and laboratory assays.

Table 1 — Studies and data selected in this review

AUTHOR/ TITLE
YEAR

Frequency of antinuclear
Vézquez ~ antibody patterns in patients

Castilloetal., suspected of systemic Cross-sectional
2020 autoimmune rheumatic i
. observational study
diseases.
Clinical and serological
Correa- associations of
Rodriguez et autoantibodies in patients Clinical and
al., 2021. with systemic lupus .
srythematosus, serological study
Comparison of the
sensitivity of the 2019
EULAR/ACR and 2012 :
Cross-sectional study.
. SLICC classification criteria
Guavita- . . .
in a Colombian population
ARG with systemic lupus
2021.

METHODOLOGY

southeastern Mexico.

OBJECTIVE MAIN RESULTS

Of the total patients, 89 were women
(87.2%) and 13 were men

(12.7%), aged between 2 and 88 years.
Eighty-five samples (70.6%)

To describe the
frequency of

antinuclear antibody corresponded to the nuclear pattern, 10
(ANA) staining patterns (9.8%) to the cytoplasmic pattern, and
in patients suspected of 7 (6.8%) to the mitotic pattern. Among
autoimmune diseases in  the nuclear patterns, 37 (36.8%), 17

(16.7%), and 12

(11.8%) corresponded to
homogeneous, fine granular, and coarse
granular patterns, respectively.

The study showed that anti-
To evaluate the  hucleosome and anti-dsDNA antibodies

relationship between indicate higher disease activity and

autoantibodies and the  SeVerity, especially in lupus nephritis,
activity and severity of and that anti- nucleosome antibodies

are also associated with tissue damage
and leukopenia.

systemic lupus
erythematosus.

To compare the 146 patient records from two reference

sensitivity of the 2019 centers were analyzed. No significant
EULAR/ACR and 2012 difference in sensitivity was observed

SLICC between the EULAR/ACR and SLICC

classification criteria in 2012
a group of SLE patients criteria for overall classification and
with different ancestry. disease duration. However, the SLICC

2012 criteria performed better in
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erythematosus.

Determination of anti-
dsDNA antibodies:
evaluation of the
performance of a
chemiluminescent

Martinez  immunoassay and correlation ~ Observational,
Methol et al., with the indirect analytical, cross-
2021. immunofluorescence sectional study.

method.

Role of ANA testing in the
Pisetsky et al., classification of patients with - Narrative literature
systemic lupus review.

2021.
erythematosus.
Anti-dsDNA, anti-
nucleosome, anti-C1q, and
anti-histone antibodies as .
. Observational study
markers of active lupus with quantitative
Shang etal., pephritis and systemic lupus a?1al i
2021. erythematosus disease yStS.
activity.
Influential factors of quality
Souzaetal., of life in people with Quantitative study.
2021. systemic lupus

erythematosus.

Clinical and immunological
biomarkers for systemic

Yu, Nagafuchi,
lupus erythematosus.

Fujio, 2021. review.

Narrative literature

patients with less than 5
years of disease.

To verify the
performance of the Based on the good performance
QUANTA Flash observed and the analyzed discordant
dsDNA results, the best strategy for

chemiluminescent  jmplementing CLIA would be to use it
immunoassay (CLIA) iy combination with CLIFT, which
and compare it with the - \yoy1q increase diagnostic sensitivity
currently used Crithidia without loss of specificity.
luciliae indirect
immunofluorescence

method (CLIFT).

To critically discuss the It was concluded that, although the new

role and challenges of = EULAR/ACR criteria represent an

antinuclear antibody advance, the lack of a gold standard for

(ANA) testing in the  ANA testing (whether by IFA or SPA)
classification of may compromise the correct
systemic lupus classification of SLE, making it

erythematosus (SLE).  necessary to validate the available

assays across different

populations and disease stages.

To evaluate the value of
these autoantibodies in - antj-C1g, anti-dsDNA, anti-Nucl, and
active LN and their  antj-His show good performance in
performance inthe  gjagnosing active LN and monitoring
cross-sectional SLE disease activity. They may serve
assessment and as indicators of active LN and SLE
longitudinal monitoring disease activity.
of SLE

disease activity.

Among 141 participants with lupus,
most were female and had been
diagnosed for more than five years.

Clinical manifestations of disease
exacerbation and symptoms of
depression were associated with a
poorer perception of quality of life.

To identify the
association between
quality of life and
clinical manifestations
and symptoms of
depression in
individuals with
Systemic Lupus

The im m ident in th
Eryihematosus. e impact was most evident in the

physical and psychological health
domains of the WHOQOL-bref.

To review and analyze
available and emerging
clinical and
immunological
biomarkers for the
diagnosis, assessment,
and monitoring of
disease activity in
systemic lupus
erythematosus (SLE).

Since no single biomarker can be
sufficiently sensitive and specific for
SLE, combining multiple biomarkers

through mathematical models may be a
good approach to evaluate SLE. In
addition, advanced computational

methods are required to analyze large
datasets and identify new biomarkers.
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Department of Specialized
Health Care, Department of
Science, Technology,
Innovation and Strategic
Health Inputs.

Brazil, 2022.

Evaluation of the
performance of the 2019
EULAR/ACR, 2012 SLICC,
and 1997 ACR

classification criteria for

Lerkvaleekul  5qyit- and childhood-onset

etal., 2022. systemic lupus
erythematosus: a systematic
review and meta-analysis.
Global epidemiology of
systemic lupus
Tian etal. erythematosus: a _
comprehensive systematic
2023. . .
analysis and modeling study.
Anti-Sm antibodies in the
Van Beers: classification criteria of
Schreurs, systemic lupus
2022. erythematosus.
Therapeutic strategies for
Wangetal., SLE targeting anti-dsDNA
2022. antibodies.
Systemic Lupus
Lazar et al., Erythematosus: New
2023. Diagnostic and Therapeutic

Approaches.

Normative document.

To guide clinical

practice and the rational

use of medications in
the treatment of SLE
within the Brazilian

Unified Health System

(SUS).

To evaluate and

compare the diagnostic

performance of the
1997 ACR, 2012

SLICC, and 2019

EULAR/ACR
Systematic review
and meta-analysis

article. onset systemic lupus

erythematosus (SLE).

To quantify global,

regional, and country-

criteria for classifying
adult- and childhood-

The result was the national
standardization of care for patients with
SLE, with evidence-based guidelines
for diagnosis and treatment in the SUS.

The 2019 EULAR/ACR criteria
showed the best diagnostic
performance for adult-onset SLE, while
the 2012 SLICC criteria were superior
for classifying childhood-onset SLE.

An analysis of 112 studies estimated
the global incidence of SLE at 5.14 per
100,000 person- years and the

specific estimates of the prevalence at 43.7 per 100,000 people,

epidemiology of
systemic lupus
erythematosus (SLE).

Mixed Bayesian
hierarchical linear
model.

To review the role of
anti-Sm antibodies in
SLE, addressing their
diagnostic relevance,

Narrative literature  antigen characteristics,

review. and main detection

methods.

To analyze the

Narrative review of Pathogenic role of anti-

dsDNA antibodies in
SLE.

scientific literature.

To review classification

criteria and standard
and emerging
diagnostic tools for
systemic lupus
erythematosus (SLE).

Systematic literature
review.

affecting approximately 3.41 million
individuals worldwide. Women showed
significantly higher rates than men.
Regional, sex, age, and methodological
differences influence epidemiological

estimates.

The study highlights that although anti-
Sm antibodies are highly specific for
SLE, their sensitivity is limited and
their clinical interpretation remains
controversial, being influenced by
variability among the different
available tests.

The results indicate that innovative
therapies, such as anti-dsSDNA mimetic
peptides, show promising potential to
treat SLE more specifically and safely,
reducing autoantibodies and organ
damage.

With the transition from aggressive
therapies to more targeted biological
treatments, there are still significant
challenges to overcome in order to
improve patient outcomes.
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To provide an overview
of the current
knowledge on systemic
lupus erythematosus,

The results suggest that systemic lupus
erythematosus is a complex and
multifaceted condition, presenting
significant challenges for diagnosis,
treatment, and the quality of life of

affected patients.

The panel developed guidelines to
dsDNA antibodies in OPtimize the use of anti-dsDNA testing,
emphasizing its utility, limitations, the
monitoring of systemic Need for clinical contextualization, and
the importance of more interpretative
laboratory reports.

The application of diagnostic criteria
and implementation of an
interprofessional approach increase
diagnostic accuracy and improve
clinical outcomes, promoting more

Ponte et al., Systemic Lupus Narrative literature  jncluding etiology,
2023. Erythematosus: a literature review. pathogenesis, diagnosis,
review. treatment, and
prognosis.
To establish practical
and evidence-based
. tions f
Recommendations for the rec;)hrzr:ﬁ:l“dczllzr;sd or
Use of Anti-dsDNA Qualitative study |aporatory use of anti-
Autoantibodies in the using a consensus
) Diagnosis and Monitoring of method through an the diagnosis and
Rojo etal., Systemic Lupus expert panel
2023 Ervth _AP [ . .
rythematosus roposal  combined with a lupus erythematosus
from an ExpertPanel.  narrative literature (SLE).
review.
To present diagnostic
criteria, evaluation,
. treatment of SLE, and
Vaillant, highlight the
Goyal, Systemic Lupus Narrative literature  jmportance of an
Varacallo, Erythematosus. review. interprofessional
2023 approach.
To provide public
Brazil, 2024. TABNET (DATASUS). Database description. health data from the

Brazilian Unified
Health System (SUS).

To discuss the clinical
aspects of systemic
lupus erythematosus
and its diagnosis in

adults.

Systemic Lupus
Erythematosus: Clinical
Manifestations and
Diagnosis.

Narrative Literature
Review.

Luquetti et al.,
2024

To evaluate the
association between
anti-C1q and SLE,

Anti-C1q antibodies: a

Calatroni et al., Diomarker for the diagnosis  njarrative literature

effective treatment and comprehensive
management of SLE patients.

Organization and availability of
consolidated and updated information
on health indicators.

Although systemic lupus
erythematosus (SLE) is a chronic,
relapsing, and unpredictable disease,
the long-term prognosis is generally
favorable, particularly

when early diagnosis and effective
treatment are achieved.

Anti-C1q antibodies are strongly
associated with lupus nephritis activity
and are useful biomarkers for diagnosis

and monitoring, despite the lack of
standardized tests.

Among SLE patients, 40% were
positive for anti-ribosomal P
antibodies, which were associated with

2024. and treatment of lupus L focusing on lupus
nephritis. A narrative review. nephritis and its value
as a biomarker of
disease activity.
Isolated anti-ribosomal P To compare clinical and
antibodies are associated laboratory
with reduced risk of renal . characteristics of SLE
. . . Observational, . .
) and articular involvement in g between patients with
Elghalietal., systemic lupus SN and without anti-
2025. sectional study.

erythematosus patients. An
observational study from one

a higher frequency of cutaneous and
neurological manifestations. Anti-P+
patients had a lower occurrence of
SLE/rheumatoid arthritis overlap
syndrome. Patients with isolated anti-P
showed more neuropsychiatric SLE
and less lupus nephritis and arthritis.

ribosomal P antibodies.
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center.

Mapping the spatial and

Martyres etal.,  temporal frequency of

2025. systemic lupus review.
erythematosus in Brazil.

Source: Own elaboration (2025).

In line with the proposed objective, Luquetti et al. (2024)
observed that the heterogeneity and diverse clinical
phenotypes of Systemic Lupus Erythematosus (SLE), as well
as the variable disease behavior across different ethnic and
racial populations, underscore the importance of studies
targeting specific groups to validate the use of autoantibodies
according to their sensitivity and specificity. Such an
approach is essential for achieving earlier diagnosis, which
can minimize disease-related damage and improve patients’
quality of life. Immunological variability among population
groups thus highlights the need to adapt and validate
laboratory methods, as serological responses may differ in
intensity, profile, and frequency depending on genetic and
environmental factors.

Continuing, the scarcity of epidemiological data represents a
significant limitation for understanding the course of SLE and
its behavior in response to environmental, genetic, and
hormonal factors. According to Martyres et al. (2025), the
absence of such information hampers the proper
characterization of the disease in specific populations.
Similarly, the study by Tian et al. (2023) shows the
predominance of SLE in women of reproductive age,
particularly non-Caucasian individuals of African descent,
highlighting the need for more reliable data to guide the
selection of the most effective autoantibodies according to the
affected population. This relationship between ethnicity,
immune response, and diagnostic performance underscores
the importance of correlating epidemiological aspects with
laboratory parameters, reinforcing the role of critical
interpretation of laboratory results within the clinical context
of each patient.

According to Yu, Nagafuchi, and Fujio (2021), an ideal
biomarker for the diagnosis and monitoring of SLE should
reflect the therapeutic target and exhibit high reliability,
validity, sensitivity, and specificity, as well as robust
predictive values. It should also be measurable in a stable and
accessible manner, without interference from comorbidities.
However, no single marker fully meets these criteria. This
limitation highlights the need for integrated clinical reasoning,
in which laboratory results are interpreted in correlation with
the patient’s clinical progression, thereby enhancing the
diagnostic and prognostic value of the tests. Thus, the
selection of laboratory assays should be guided not only by
their availability but primarily by the clinical context, disease

Narrative literature

To analyze the spatial This study reveals significant

and temporal geographic disparities and a rising
distribution of systemic trend in SLE prevalence across Brazil.
lupus erythematosus ~ The concentration of cases in specific

(SLE) cases in Brazil municipalities and the correlation

from 2008 to 2022. between the availability of
rheumatologists and prevalence
highlight the need for targeted health
resources.

stage, and diagnostic hypothesis under evaluation, reinforcing
the importance of integrating laboratory analysis with
specialized clinical assessment.

In this context, antinuclear antibodies (ANA) remain widely
used in the screening of systemic autoimmune diseases such
as SLE. Vaillant, Goyal, and Varacallo (2023) emphasize that
a negative ANA test makes the diagnosis of the disease
unlikely due to its high sensitivity, whereas an isolated
positive result, without other specific autoantibodies, has
limited diagnostic value. However, the interpretation of ANA
results must take into account pre-analytical and technical
factors—such as the cellular substrate and the assay
methodology employed—which may influence reactivity and
fluorescence patterns. Conversely, Yu, Nagafuchi, and Fujio
(2021) caution that a negative ANA does not completely rule
out the diagnosis, since up to 30% of patients may present
negative serology, particularly in early disease stages or
atypical clinical variants. Therefore, the ANA test should be
regarded as an initial but not definitive tool, whose diagnostic
relevance increases when correlated with clinical findings and
other specific autoantibodies.

This apparent discrepancy among authors may be attributed to
methodological factors, such as the use of different antigenic
substrates, variations in antibody affinity or avidity, and the
employment of distinct assays to detect the same
autoantibody. These aspects reinforce that test sensitivity
varies according to the method used (immunofluorescence,
ELISA, or chemiluminescence), with technical
standardization being a determining factor for the reliability of
results. Regarding the fluorescence patterns observed in
indirect immunofluorescence (I1F) for ANA testing, Vaillant,
Goyal, and Varacallo (2023) explain that the homogeneous
pattern is associated with the presence of autoantibodies
against histones, chromatin, and double-stranded DNA
(dsDNA). Vazquez Castillo et al. (2020) complement this
perspective by stating that nuclear chromatin—composed of
DNA, histones, and ribonucleoproteins—is a frequent target
of the autoimmune response in diseases such as SLE, which
justifies the association of the homogeneous pattern with this
condition.

The speckled pattern, according to Vaillant, Goyal, and
Varacallo (2023), is indicative of ANAs directed against
antigens such as SSA/Ro, SSB/La, Smith (Sm), and
ribonucleoprotein  (RNP). Vazquez Castillo et al. (2020)
reinforce that these immunogenic nuclear proteins are
commonly associated with granular fluorescence patterns
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frequently observed in patients with Sjogren’s syndrome (SS)
and SLE, demonstrating that the differentiation between
fluorescence patterns contributes to the differential diagnosis
among autoimmune diseases with overlapping clinical
presentations.

Finally, the centromere pattern, according to Vaillant, Goyal,
and Varacallo (2023), is characteristic of the presence of
anticentromere antibodies and is typically associated with
limited systemic sclerosis. Vazquez Castillo et al. (2020)
further elaborate on this association by indicating that this
pattern reflects reactivity against specific centromere proteins,
such as CENP-A, CENP-B, and CENP-C, being classically
related to CREST syndrome, which is characterized by
calcinosis, Raynaud’s phenomenon, esophageal dysmotility,
sclerodactyly, and telangiectasias.

Regarding the detection of antinuclear factor (ANA), the
findings of the present study also reveal discrepancies in the
literature. Yu, Nagafuchi, and Fujio (2021) emphasize that
indirect immunofluorescence (IIF) is highly sensitive but
more time-consuming, with a greater likelihood of false
positives and lower specificity in determining antibody
subclasses. ELISA, on the other hand, offers greater
standardization and practicality, although with comparable
diagnostic performance. Pisetsky et al. (2021), however, make
a relevant critique of the EULAR/ACR criterion, which
considers a negative ANA result as an exclusion factor for the
diagnosis of SLE. According to the author, this guideline may
lead to diagnostic errors, since the sensitivity and
specificity of the methods (IIF and ELISA) vary across
platforms and manufacturers. Thus, he proposes that
combining different assays and diagnostic kits may provide
greater accuracy and reliability in ANA screening.

In this context, the interpretation of ANA tests requires not
only technical knowledge of the methods employed but also a
deep understanding of the associations between fluorescence
patterns and specific autoantibodies, allowing integration
between laboratory findings and the clinical presentation. This
correlation is essential for guiding the investigation of more
specific markers, such as anti-dsDNA, anti-Sm, and anti-C1q,
thereby strengthening the differential diagnosis and
monitoring of SLE disease activity. Yu, Nagafuchi, and Fujio
(2021) present a cautious view on the utility of anti-dsDNA
antibodies as markers of disease activity in SLE. Although
they recognize their high specificity (96%) for the disease,
the authors highlight the low diagnostic sensitivity (52—70%)
of these autoantibodies, which limits their standalone value in
diagnosis. This underscores their confirmatory role but also
indicates that negative results do not exclude the disease,
especially in early or latent forms.

Wang et al. (2022) report that anti-dsDNA antibodies are
present in approximately 80% of patients with lupus nephritis
(LN) and exert direct effects on renal cells, contributing to
tissue damage. Although they acknowledge the multifactorial
nature of nephritis, they highlight that blocking these
autoantibodies may improve symptoms. According to
Martinez Methol et al. (2021), the combination of

chemiluminescent immunoassay (CLIA) with indirect
immunofluorescence on Crithidia luciliae (CLIFT) represents
the most effective strategy for diagnosing anti-dsDNA
antibodies, balancing sensitivity and specificity. Yu,
Nagafuchi, and Fujio (2021) also consider that the CLIFT and
ELISA methods perform well, while noting that anti-dsSDNA
levels do not always correlate with the presence or severity of
LN. Wang et al. (2022) partially diverge from these findings,
stating that anti-dsDNA is not the causal agent of LN but
constitutes its main serological marker and may accelerate
renal inflammatory processes. Furthermore, they highlight
that anti-dsDNA blockade can improve the clinical symptoms
of LN, suggesting an indirect pathogenic role for these
autoantibodies. Thus, beyond their diagnostic use, serial
quantification of anti-dsDNA assumes clinical importance as
a marker of disease activity, particularly when combined with
other parameters such as serum complement levels and
proteinuria.

It is observed that anti-Sm antibodies, although detected in
only 5% to 30% of patients, are considered highly specific
and may be present prior to clinical diagnosis, as reported by
Van Beers and Schreurs (2022). However, Correa-Rodriguez
et al. (2021) did not find a significant association between
their levels and disease activity, indicating that their value lies
more in diagnostic confirmation than in clinical monitoring.
This contrast between high specificity and low sensitivity
reinforces the utility of anti-Sm as a classification criterion
but limits its applicability in therapeutic monitoring.

Regarding anti-histone antibodies, the literature demonstrates
their predominant association with drug-induced lupus,
although they can also be observed in cases of idiopathic SLE,
particularly when nephritis is present. Rojo et al. (2023) and
Vaillant, Goyal, and Varacallo (2023) indicate that these
antibodies, although less specific, can assist in characterizing
clinical subtypes and in laboratory monitoring. Their
detection, when considered alongside the patient’s medication
history, allows differentiation between drug-induced and
idiopathic presentations, providing complementary diagnostic
value.

Anti-nucleosome and anti-Clq antibodies stand out as
emerging biomarkers of high clinical relevance. Shang et al.
(2021) and Calatroni et al. (2024) report a strong association
of these antibodies with disease activity, particularly with
active lupus nephritis, showing superior performance to anti-
dsDNA in early diagnostic detection. Anti-nucleosome
antibodies (ANuA) have shown promise for both the
diagnosis and monitoring of SLE disease activity. According
to Correa-Rodriguez et al. (2021) and Yu, Nagafuchi, and
Fujio (2021), these antibodies are associated with lupus
nephritis, leukopenia, and tissue damage accumulation,
exhibiting high specificity and moderate sensitivity.
Furthermore, Rojo et al. (2023) observe that ANUA can be
detected prior to antinuclear antibodies (ANA), suggesting
their early role in the pathogenesis of SLE, particularly in
anti-dsDNA-negative patients.
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Anti-C1lqg antibodies show a strong association with lupus
nephritis. Yu, Nagafuchi, and Fujio (2021) highlight their
high predictive value for renal flares and note that their
absence indicates low risk, although they point out limitations
due to the lack of laboratory standardization. Rojo et al.
(2023) report that low C1q levels combined with the presence
of anti-Clq antibodies correlate with disease activity and
severity, reinforcing their use as markers of SLE flares. Rojo
et al. (2023) also emphasize that the presence of
antiphospholipid  antibodies increases the diagnostic
likelihood of SLE, noting their high prevalence (30-40%)
among patients. Yu, Nagafuchi, and Fujio (2021) associate
these antibodies not only with diagnosis but also with
neuropsychiatric manifestations of SLE (NPSLE), extending
their role beyond laboratory confirmation. Despite this
potential, the lack of methodological standardization across
laboratories still limits routine application, highlighting the
importance of multicenter studies for validation.

Despite methodological advances in the diagnosis of SLE, no
single biomarker encompasses the full heterogeneity of the
disease. Integration of autoantibodies, clinical findings, and
epidemiological context is essential for accurate and
individualized assessment. Combining autoantibodies with
methodological standardization and population stratification
represents the most promising approach for early, specific
diagnosis aligned with modern laboratory practice.

3. CONCLUSIONS

This study reinforces the importance of accurate diagnosis of
systemic lupus erythematosus (SLE) and the careful selection
of laboratory methods used to detect the main autoantibodies
associated with the disease. Critical analysis of
autoantibodies—such as ANA, anti-dsDNA, anti-histone,
anti-Sm, antiribosomal, anti-nucleosome, anti-C1lq, and
antiphospholipid  antibodies—demonstrates  that  their
diagnostic accuracy varies according to the method employed,
the clinical stage, and the ethnic and racial characteristics of
patients.

It is observed that the influence of genetic and racial
characteristics is directly related to the prevalence and
immunological profile observed, potentially affecting the
severity and clinical manifestations of SLE. This
immunological variability underscores the importance of
standardizing laboratory methods, using reference sera, and
analyzing  different  antibody isotypes to  reduce
inconsistencies, false-positive, and false-negative results.

In conclusion, the refinement of diagnostic criteria, combined
with continuous training of healthcare professionals and
advances in research on immunological diversity among
population groups, is essential to enhance test reliability,
promote earlier and more individualized diagnoses, and
consequently improve the quality of life and survival of
patients with SLE.
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