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Abstract

Background: Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder with diverse clinical
manifestations and fluctuating disease activity. Inflammatory markers such as C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) are widely used for monitoring systemic inflammation. However, their
utility in reflecting actual disease activity in SLE remains under evaluation due to varying responses across
disease phenotypes.

Objective: This study aimed to assess the correlation between CRP and ESR levels with clinical stages of SLE
as measured by the SLE Disease Activity Index (SLEDAI).

Methods: A cross-sectional observational study was conducted over one year at a VIMS Gajrola, Amroha Uttar
Pradesh, involving 40 patients diagnosed with SLE based on the 2012 SLICC criteria. Patients were categorized
into remission, mild, moderate, and severe disease activity based on their SLEDAI scores. Statistical analysis
was performed using SPSS v25, employing Spearman’s correlation, ANOVA, and chi-square tests.

Results: Both CRP and ESR levels showed a progressive increase with disease severity. ESR demonstrated a
strong positive correlation with SLEDAI scores (r = 0.71, p < 0.01), while CRP showed a moderate correlation
(r =0.54, p < 0.05). “ESR was more consistently elevated across disease stages, whereas CRP appeared more
variable, with higher values predominantly in moderate and severe cases.

Conclusion: The study confirms ESR as a reliable and accessible marker of disease activity in SLE. While CRP
is less sensitive in early or non-serositis flares, it retains value in specific clinical contexts. These findings
support the utility of ESR and, to a lesser extent, CRP in routine lupus monitoring, particularly in resource-
limited healthcare settings.

Keywords: Systemic lupus erythematosus, C-reactive protein, Erythrocyte sedimentation rate, SLEDALI,
Inflammatory markers, Disease activity.
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Introduction

SLE a chronic autoimmune disease with a
convoluted  immunopathogenesis and an
unpredictable clinical history, affects the skin,
joints, kidneys, neurological system, and
haematology. Due to its strong hormonal and
genetic propensity, it mostly affects reproductive-
age women (9:1) [1]. Antinuclear antibodies
(ANA), anti-dsDNA, and anti-Smith antibodies are
produced by SLE patients. Complement activation,
inflammation, and immune complexes from these
antibodies injure tissue. Disease monitoring is vital
in clinical management since the disease often
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relapses and worsens [2]. An accurate disease
activity evaluation is essential for personalised
treatment planning, flare prediction, and long-term
organ damage mitigation, as clinical presentation
and severity can range from mild cutaneous
involvement to neuropsychiatric manifestations or
fatal lupus nephritis [3]. Scores like Disease
Activity Index SLEDAI are used in clinical and
research settings to classify individuals into mild,
moderate, or severe stages [4]. However, these
instruments require thorough clinical examinations
and laboratory testing, which isn't often practicable
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in low-resource or basic care settings. Thus, normal
practice requires lab biomarkers that can indicate
disease activity and are simple, inexpensive, and
universally available [5].

Due to their simplicity, low cost, and speed, CRP
and ESR are commonly measured to detect
systemic inflammation [6]. Elevated ESR, an
indirect inflammatory test, indicates red blood cell
aggregation due to plasma protein concentration
increases, mainly fibrinogen and immunoglobulins
[7]. However, liver-produced CRP reacts to
inflammatory cytokines, especially interleukin-6.
High levels of these indicators define rheumatoid
arthritis,  infections, vasculitis, and other
inflammatory, infectious, and autoimmune diseases
[8]. Marker use in SLE is complicated. Several
studies show that ESR rises during illness flares
and coincides with disease activity [9]. It's not
specific, and ageing, renal failure, and anaemia can
affect it. In contrast, SLE CRP behaves irrationally
[10]. Type 1 interferons, especially interferon-
alpha, block hepatic CRP synthesis, which may
cause this [11]. Hepatic CRP levels are greater in
SLE and contribute to disease development.
Interpreting CRP levels in SLE requires
understanding their limitations and implications
[12].

Materials and Methods

Study Design: This was a cross-sectional,
observational study designed to assess the
relationship between inflammatory markers and
clinical disease activity in SLE patients. The design
was chosen due to its effectiveness in identifying
associations at a single time point without
intervention, making it suitable for biomarker-
based correlation studies in chronic diseases like
lupus.

Place of Study: The study was conducted in the
Department of Medicine, VIMS Gajrola, and Uttar
Pradesh, a tertiary care centre catering to a diverse
patient population from both urban and rural areas.

Duration: The study was carried out over a period
of one year, allowing sufficient time for
comprehensive patient recruitment and
standardization of clinical and laboratory
assessments across disease activity levels.
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Sample Size Calculation: The minimum required
sample size was calculated using the formula:

Ziﬁ‘? xpx (1-p)
n= 7

Where:

e Z0/2=1.96 for 95% confidence level

e p = anticipated proportion based on prior
studies

o d=absolute precision (margin of error)

Using an anticipated prevalence of 0.5 (for
maximum sample size), 95% confidence level, and
15% allowable error, the calculated sample size
was approximately 40, which was achieved in this
study.

Sample Size and Selection Criteria: A total of 40
patients with confirmed SLE, diagnosed using the
2012 SLICC classification criteria, were included.
Patients were recruited consecutively from
outpatient and inpatient services.

Inclusion Criteria: Patients between 18 and 60
years of age with a disease duration exceeding six
months were included, provided they had not
received immunosuppressive therapy in the past
two weeks.

Exclusion Criteria: Patients with active infections,
pregnancy, malignancies, end-stage organ failure,
or other autoimmune disorders were excluded to
avoid confounding effects on CRP and ESR values.

Statistical Analysis: All data were entered and
analysed using SPSS version 25. Descriptive
statistics summarized baseline features.
Correlations between CRP/ESR levels and
SLEDALI scores were analysed using Spearman’s
correlation coefficient.

One-way ANOVA compared means across disease
activity groups, and the chi-square test evaluated
categorical variables. A p-value < 0.05 was
considered statistically significant.

Results

Table 1: Patient Distribution and Inflammatory Marker Levels by Disease Activity Stage
Disease Activity Stage No. of Patients | Mean CRP SD Mean ESR SD
(n) (mg/L) (CRP) (mm/hr) (ESR)
Remission (SLEDAI<4) | 8 4.2 +1.1 18.4 5.6
Mild (SLEDAI 4-8) 12 6.7 2.3 32.8 +7.1
Moderate (SLEDAI 9-12) | 10 10.1 +3.4 44.6 +6.8
Severe (SLEDAI > 12) 10 14.5 +4.2 58.2 9.3
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This table demonstrates a clear upward trend in both CRP and ESR levels with increasing SLE disease activity.
Mean CRP increased from 4.2 mg/L in remission to 14.5 mg/L in severe cases, while mean ESR rose from 18.4

mm/hr to 58.2 mm/hr.

Table 2: Correlation between Inflammatory Markers and SLEDAI Disease Activity Score

Marker Correlation p-value Strength & Significance of Correlation
Coefficient (r)

ESR vs. SLEDAI 0.71 <0.01 Strong positive correlation; statistically significant

CRP vs. SLEDAI 0.54 <0.05 Moderate positive correlation; statistically significant

This table indicates a statistically significant
correlation between inflammatory markers and
SLE disease activity. ESR showed a strong positive
correlation (r = 0.71), implying it closely mirrors
clinical disease burden. CRP demonstrated a
moderate correlation (r = 0.54), supporting its value
as a supplementary marker, particularly in higher
activity states.

Discussion

Comparison with Previous Studies: ESR
correlates higher with disease activity than CRP in
chronic autoimmune disorders, according to [13],
[14] and [15]. Our findings match these research.
CRP levels are usually low or slightly elevated
during SLE flares, whereas ESR levels rise due to
immune complex deposition and systemic
inflammation. This apparent disparity in marker
performance has prompted many to discuss their
reliability. A significant correlation (r = 0.71, p <
0.01) was found between ESR and SLEDALI scores
in our study. Although useful, CRP showed a
moderate correlation (r = 0.54, p < 0.05), requiring
clinical interpretation.

Limitations of the Current Study: Despite
clinically relevant outcomes, there are several
drawbacks. Although adequate for a preliminary
cross-sectional investigation, the sample size of 40
patients limits statistical power and generalisability.
A bigger, multicentric study yields more reliable
evidence. Due to its cross-sectional design. Another
drawback is the exclusion of immunosuppressive
patients. This criterion is critical for isolating
inflammatory marker behaviour independent of
medicines, although it may not apply to many SLE
cases, especially intermediate to severe disease.

Recommendations for Future Research: Future
investigations should aim to incorporate a larger
sample size and adopt a longitudinal design that
tracks changes in ESR and CRP with disease
progression, therapeutic interventions, and flare
resolution. Stratification based on organ-specific
involvement—renal, hematologic, musculoskeletal,
or neuropsychiatric—could further refine our
understanding of biomarker specificity in various
lupus phenotypes.
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Conclusion

CRP and ESR are two of the most significant basic
inflammatory markers for measuring disease
activity in SLE patients, according to this study.
Over 40 patients, higher SLEDAI scores were
associated with increased ESR and CRP readings,
indicating more active disease. ESR was a more
accurate surrogate index of inflammation in lupus
than CRP, indicating a stronger correlation with
clinical phases.

Because it detects systemic inflammation and
persistent immunological activation, ESR is useful
for disease monitoring and routine clinical
examinations. In conclusion, ESR is a wvalid
indication of SLE clinical stage, while CRP may be
beneficial in the correct clinical scenario. Larger
populations and longterm follow-up investigations
are needed to corroborate these findings and
understand how classic biomarkers are changing
with lupus treatment.
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