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Abstract

Background: Renal injury is a common complication of Systemic lupus erythematosus (SLE) and
IS associated with poor outcomes. However, a noninvasive method for predicting kidney
dysfunction in clinical settings has not yet been established. As a result, the authors suggested that
the platelet-to-lymphocyte ratio (PLR) and neutrophil-to-lymphocyte ratio (NLR) could serve as
reliable noninvasive indicators of renal impairment.

Aim of the Study: To study the role of Platelet-to-lymphocyte and Neutrophil-to-lymphocyte ratios
as non-invasive predictors of renal involvement in Systemic Lupus Erythematosus. To compare the
PLR and NLR levels, along with other renal parameters and lupus markers.

Materials: A prospective, cross-sectional study was conducted by investigating 63 patients
diagnosed with SLE; the patients being divided in to four groups. 31 patients with lupus nephritis
(LN) diagnosed via renal biopsy, 12 active lupus patients without renal involvement, 10 lupus
patients in remission, and 60 healthy controls. The authors measured PLR and NLR levels, along
with other renal and lupus markers.

Results: The results have shown that PLR and NLR had significantly higher levels in active lupus
patients as in biopsy-proven LN in comparison to inactive systemic lupus erythematosus and control
groups. NLR was positively correlated with serum creatinine in patients with LN; however, they did
not show significant association with other predictors of renal diseases. The study demonstrated that
PLR and NLR had significant association to advanced classes of LN. Furthermore, the receiver-
operating characteristic curve showed a higher sensitivity of PLR in early detection of kidney
function impairment in LN patients (88.9%) while NLR showed more specificity (87.5%).
Conclusion: PLR and NLR could act as noninvasive markers for detection of renal involvement in
lupus patients in health clinics as for the prediction of renal pathological class.
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INTRODUCTION:

Lupus erythematosus is a chronic autoimmune disorder characterized by the production of auto-
antibodies against cytoplasmic and nuclear antigens. It is associated with multisystem inflammation,
diverse clinical manifestations, and a relapsing-remitting course [1]. The disease can affect various
systems, including the renal, pulmonary, dermatological, and musculoskeletal systems. Lupus
nephritis (LN) affects more than 50% of individuals with systemic lupus erythematosus (SLE) and
often leads to chronic kidney damage, eventually resulting in dialysis or kidney transplantation,
which increases the risk of mortality [2,3]. Currently, renal biopsy remains the gold standard for
Vol.25 No. 02 (2018) JPTCP (97 - 103) Page | 97



https://jptcp.com/index.php/jptcp/issue/view/79

Noninvasive Predictors (Platelet-To-Lymphocyte and Neutrophil-To-Lymphocyte Ratios) For Renal Involvement in
Systemic Lupus Erythematosus in Clinical Practice

diagnosing LN and detecting flare-ups. While traditional markers like complement deficiencies and
anti-dsDNA antibodies are commonly used to monitor lupus activity, their specificity is often
limited, making them more effective in confirming a diagnosis when clinical suspicion is present
[5]. In the context of systemic inflammation, white blood cell counts often show specific changes,
such as decreased lymphocyte levels and increased neutrophil counts [6]. These changes in
peripheral blood cell components are used by clinicians to assess immunological activity in both
autoimmune and non-autoimmune conditions [7,8]. However, simple, non-invasive laboratory
markers for guiding the management of LN have yet to be established in clinical practice. Current
traditional methods for rapid renal impairment assessment, such as kidney biopsies, remain invasive
and limited. The platelet-to-lymphocyte ratio (PLR) and neutrophil-to-lymphocyte ratio (NLR) are
components of the complete blood count (CBC) that have gained attention as potential biomarkers.
NLR has been proposed as a valuable biomarker in various immunological disorders, such as
inflammatory bowel disease [9], psoriasis [10], and Sjogren’s syndrome [11]. PLR has been used to
differentiate between multiple disorders and predict conditions like inflammatory diseases and
cancer [12]. Research has also shown an association between NLR and disease activity in systemic
lupus erythematosus (SLE) [8]. Consequently, the present study aimed to investigate the use of
these hematological ratios as non-invasive, early indicators of lupus flares and kidney involvement
in lupus erythematosus.

MATERIALS:

63 Patients diagnosed with Systemic lupus erythematosus who attended the Department of General
Medicine, Kannur Medical College, Anjarakandy between September 2017 and April 2019 to study
the role of Platelet-to-lymphocyte and Neutrophil-to-lymphocyte ratios as non-invasive predictors of
renal involvement in Systemic Lupus Erythematosus. To compare the PLR and NLR levels, along
with other renal parameters and lupus markers. An ethics committee approval from the Institute was
obtained before commencing the study. An ethics committee approved consent form was used for
the study and also to collect the data. The 63 patients were divided three groups based on two
parameters: 31 patients were diagnosed with lupus nephritis (LN) through renal pathological
examinations, clinical findings, and laboratory results. The remaining 32 patients were further
classified into two groups based on their SLE Disease Activity Index (SLEDAI) score [13]. Those
with an SLEDAI score of 4 or lower were considered to have inactive disease (12 participants),
while those with an SLEDAI score greater than 4 were considered to have active disease (10
participants). The LN group was further categorized into five classes according to the WHO
classification [14], with the majority being in class 1l and IV (10 and 21 LN patients, respectively).
In addition 60 healthy, matched individuals were included as the control group. The study aimed to
explore the relationship between these hematological ratios and renal pathological classes in a
clinical setting.

Inclusion Criteria: Patients aged between 25 years and 65 years were included. Patients of both the
genders were included. Patients diagnosed with SLE and renal parameters satisfying the above
criteria were included.

Exclusion Criteria: Patients aged below 25 years and above 65 years were excluded. Patients with
CKD, Diabetes Mellitus and immuno-deficiency disease were excluded.

Laboratory Investigations: PLR and NLR were calculated based on the routine CBC test results.
Additional tests included serum urea, serum creatinine, C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR), and protein levels from a 24-hour urine sample, following standard
experimental protocols. Further complement activity (C3, C4) and anti-ds-DNA were evaluated
using usual procedures. Statistical Analysis: SSPS version 20: IBM, Armonk New York was used
for data collection and statistical analysis. Continuous data were presented as mean + SD or median
(range), while nominal variables were displayed as frequency (percentage). The x2-test was used to
compare nominal variables across different groups in the study, while the Student’s t-test was
applied to compare the means between two groups, and the analysis of variance (ANOVA) test was
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used for comparisons involving more than two groups. The receiver operating characteristic (ROC)
curve was employed to assess the diagnostic accuracy of NLR and PLR in identifying SLE and
renal involvement in lupus patients. A confidence level of 95% was maintained, and a P-value of
less than 0.05 was considered statistically significant.

RESULTS:

This study involved 63 SLE patients, and their demographic data are summarized in Table 1, which
presents the baseline and laboratory characteristics of the participants. There were no significant
differences in age or sex between the groups. Regarding renal involvement, patients with lupus
nephritis (LN) showed a statistically significant increase in both proteinuria and serum creatinine
levels compared to those with lupus erythematosus and healthy controls. Additionally, patients with
renal involvement had significantly lower complement levels (C3 and C4) and higher CRP levels
compared to healthy controls, although the CRP levels in the LN group remained lower than in the
active SLE group (Table 1). PLR was significantly higher in SLE patients compared to controls (P =
0.01). Among the SLE groups, there was a statistically significant increase in PLR, with the highest
ratio observed in the active SLE group, followed by the LN group, and the lowest in the SLE
remission group. While NLR showed a non-significant increase (P = 0.2) in the SLE remission
group compared to the control group, a significant increase in NLR was observed in the active SLE
group, followed by the LN group, when compared to both the SLE remission and control groups.

Table 1 Demographic data of the study group (n-63; control group-60)
SLE on remissionActive SLE [nLupus nephritisControl [NP1 P2 Ps Ps Ps Ps

[n (%)] (%0)] [n (%)] (%)]
Number 31 10 21 60
Age (years) 38.07+7.32 39.52+3.67  37.12+5.24 37.11+4.23  0.340.110.090.980.550.76
Sex
Male 21 (33.33) 8 (12.69) 14 (22.22) 45 (75) 0.060.100.210.870.110.87
Female 10 (15.87) 2 (03.13) 07 (11.11) 15 (25)
ESR (mm/h) 30.11+8.11 44561156 41.76x10.76 19.09+5.89  0.030.010.010.010.010.01
CRP (mg/l) 6.18+0.56 13.3345.13  11.56+3.45 2.11+0.96  0.010.010.340.050.010.03
ANA (%)(83.3) (89.3) (86.3) 0 0.110.460.010.490.010.01
(number of
+patients)
Anti-ds ~ DNA(50) (91.7) (66.3) 0 0.020.560.010.490.020.01
(%)
C3 102 (80.9-120) 85.50 77.6 112 0.010.460.010.040.9 0.01
(45-114.25) (42.2-107) (96.9-130)
C4 22.50 18.9 18.1 23.2 0.010.5 0.020.050.100.01
(15.00-35.00)  (13.6-23.2) (8.6-24.5) (20.0-28.4)
Hemaoglobin 11.97+4.65 11.67£2.76 11.98+4.44 12.76+1.87 0.450.140.390.400.100.09
(g/dI)
Platelets 274.11434.08  243.76156.7 250.40+34.98  275.98+44.44 0.520.120.210.340.430.24
(x10%ml)
TLC (x10%/ml) 6.11+2.66 7.45+2.22 7.11+£3.11 7.1942.02  0.450.110.650.400.530.06
Neutrophil 3.31+1.85 6.36+3.85 5.91+3.30 453+1.51  0.010.010.130.940.100.04
(x10%/ml)
Lymphocytes ~ 1.78+0.83 0.65+0.37 1.1740.73 2.23+0.69  0.020.010.020.890.010.03
(x10%/ml)
Creatinine 0.71+0.18 0.71+0.20 3.41+1.31 0.82+0.15  1.000.010.980.010.990.01
(mg/dl)
Proteinuria 0.17+0.06 0.15+0.06 1.77+1.20 0.16+0.07  1.000.011.000.011.000.01
(9/day)
PLR 178.92+19.85  411.57+69.41 281.98+20.18 134.22+51.67 0.010.010.050.010.010.01
NLR 2.02+0.93 10.54+1.81  6.88+2.90 2.14+1.77  0.010.010.2 0.050.010.01
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Data were presented as mean (SD) and frequency (percentage). A P-value of less than 0.05 was
considered significant. The abbreviations used are as follows: ANA, antinuclear antibody;
anti-dsDNA, anti-double-stranded DNA; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; LN, lupus nephritis. The comparisons are as follows: P1 compares the
active SLE group with the SLE remission group; P2 compares the active SLE group with the
lupus nephritis group; P3 compares the active SLE group with the control group; P4
compares the SLE remission group with the lupus nephritis group; P5 compares the SLE
remission group with the control group; P6 compares the lupus nephritis group with the
control group. SLE stands for systemic lupus erythematosus.

Correlations between Platelet-to-Lymphocyte Ratio and Neutrophil-to-Lymphocyte Ratio
with Renal Impairment Markers in Lupus Nephritis Patients: To assess the relationship
between PLR and NLR levels and diagnostic markers in lupus nephritis (LN), Spearman's
correlation coefficients (r) were calculated. A significant positive correlation between NLR and
serum creatinine, urea, and CRP, with no correlation found between NLR and 24-hour urinary
proteins. Additionally, PLR showed a significant positive correlation only with CRP.

Relationship Between Platelet-to-Lymphocyte Ratio, Neutrophil-to-Lymphocyte Ratio, and
Pathological Classes of Lupus Nephritis: Correlations Between Platelet-to-Lymphocyte Ratio
and Neutrophil-to-Lymphocyte Ratio with Renal Impairment Markers in Lupus Nephritis
Patients

To assess the relationship between PLR and NLR levels and diagnostic markers in lupus nephritis
(LN), Spearman's correlation coefficients (r) were calculated. The data indicates a significant
positive correlation between NLR and serum creatinine, urea, and CRP, with no correlation found
between NLR and 24-hour urinary proteins. Additionally, PLR showed a significant positive
correlation only with CRP.

Relationship between Platelet-to-Lymphocyte Ratio, Neutrophil-to-Lymphocyte Ratio, and
Pathological Classes of Lupus Nephritis: The relationship between NLR and PLR and the
different pathological classes in renal biopsies. Regression analysis in revealed that PLR, NLR, and
24-hour urinary proteins were significantly associated with the more advanced renal pathology
stages in SLE patients.

Receiver-Operating Characteristic Analyses: The ROC analysis showed that an NLR cutoff value
of greater than 3.8, with 98% sensitivity and 58% specificity, was optimal for predicting lupus
activity. The typical PLR cutoff value was 190.5, showing 90% sensitivity and 58% specificity. For
predicting renal involvement in SLE patients, the ROC/AUC analysis indicated a sensitivity of
88.9% for PLR and a specificity of 87.5% for NLR when a cutoff value of more than 2.83 was used
for NLR. However, when the PLR cutoff value was set at 0.72, the sensitivity was 88.9%, with a
specificity of 50%. ROC Analysis for NLR and PLR in Predicting SLE Activity: The optimal
NLR cutoff value of more than 3.8 exhibited 98% sensitivity and 58% specificity [95% confidence
interval (Cl): 0.542-0.875, P = 0.024]. The ideal PLR cutoff value of more than 190.5 showed 90%
sensitivity and 58% specificity (Cl: 0.614-0.911, P = 0.005). ROC Analysis of PLR and NLR for
Predicting Renal Involvement in Lupus Patients: The ROC/AUC analysis demonstrated 83.3%
sensitivity and 87.5% specificity when a cutoff value of more than 2.83 was applied for NLR (95%
Cl: 0.594-0.901, P = 0.007). In contrast, when the cutoff value for PLR was more than 111.3, the
sensitivity was 88.9% and the specificity was 50%.

DISCUSSION:

Our study found that both PLR and NLR were significantly higher in SLE patients with renal
involvement compared to healthy controls and, unexpectedly, also compared to SLE patients in
remission without renal involvement. Notably, both ratios were significantly elevated in active lupus
patients compared to those in remission. Additionally, we observed that NLR correlated with kidney
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function markers (serum creatinine and urea) and CRP (an acute-phase reactant). Another
interesting finding was the negative correlation between PLR and C4 levels. Moreover, our study
revealed a statistically significant association between both ratios and the WHO renal pathological
classes of lupus nephritis (LN), which are crucial for diagnosing LN and evaluating the degree of
kidney damage. Importantly, both ratios were notably elevated in advanced pathological stages.
Based on ROC analysis and the correlations between PLR, NLR, and renal markers, we concluded
that PLR and NLR are promising non-invasive biomarkers for assessing renal involvement in SLE.
Specifically, an NLR cutoff value of more than 3.8 and a PLR cutoff of more than 190.5 were found
to predict SLE activity, with the highest accuracy for predicting LN at an NLR value of 2.83,
showing 83.3% sensitivity and 87.5% specificity. As is well known, CBC is a routine, simple, and
cost-effective laboratory test that includes blood cell counts, primarily platelets, red blood cells, and
white blood cells. Neutrophils, which play key roles in inflammation and immune disorders, are the
most abundant white blood cells in healthy individuals. Systemic inflammation often results in
changes in the blood composition, including neutrophilia, lymphopenia, and anemia. In recent years,
levels of neutrophils, lymphocytes, and platelets have been identified as important markers of
inflammation in a variety of conditions. NLR has been used alongside other inflammatory markers
to predict systemic inflammation in both autoimmune and non-autoimmune diseases. PLR has been
assessed in patients with various medical conditions, including chronic inflammatory disorders,
cardiovascular diseases, myeloproliferative disorders, malignancies, and infections. Lupus, an
ongoing autoimmune disorder, is characterized by relapsing-remitting patterns, and its associated
comorbidities can be better managed with early detection of flare-ups. Given that renal involvement
is a major determinant of poor outcomes in SLE, timely prediction and management of LN are
crucial for SLE patients. Therefore, the goal of our study was to evaluate the potential role of both
hematological ratios (NLR and PLR) as indicators of SLE activity and renal involvement in clinical
settings. Our findings suggest that PLR and NLR can serve as reliable and easily measurable
markers for renal involvement in SLE. These results align with those of Qin et al. [8], who also
observed elevated levels of PLR and NLR in SLE patients. In contrast to healthy controls, patients
with lupus exhibited higher NLR levels, which were positively correlated with CRP, ESR, and the
SLEDAI score. PLR, on the other hand, showed a positive correlation with the SLEDAI score.
Additionally, an NLR cutoff of 2.06 was identified as predictive for diagnosing SLE, while an NLR
cutoff of 2.66 was found to predict lupus nephritis (LN). However, no cutoff value for PLR was
determined for predicting LN, as the AUC values were below 0.7. This differs from our findings,
where we demonstrated that PLR could predict LN, with a cutoff value of 111.3, achieving a
sensitivity of 88.9% and specificity of 50%. This discrepancy may be explained by the elevated
serum creatinine levels observed in the advanced stages of LN, which are associated with higher
PLR and NLR levels [18]. Wu et al. [19] also reported increased PLR and NLR levels in SLE
patients compared to healthy controls. Both ratios were significantly associated with the SLEDAI-
2K, and NLR alone was notably elevated in LN. The best NLR cutoff for predicting severe disease
in SLE patients was found to be 2.26, with 75% sensitivity and 50% specificity. Meanwhile, the
optimal PLR cutoff for severe disease was 203.85, with 42.3% sensitivity and 83.9% specificity.
Similarly, Ayna et al. [20] observed a significant increase in NLR in LN patients compared to SLE
patients without renal involvement. These findings align with our results. Furthermore, we
documented a positive correlation between CRP and NLR in the LN group. Ayna et al. [20] also
found that an NLR cutoff of 1.93 had 83% sensitivity and 54% specificity for distinguishing lupus
patients with nephritis from those without. In other studies, Oehadian et al. [21] reported that an
NLR cutoff of >1.93 had 70% sensitivity and 67% specificity for identifying lupus patients versus
healthy controls. Hematological abnormalities are common in lupus patients, including reductions in
red blood cells, white blood cells, and platelets, which may result from bone marrow suppression or
increased peripheral cell destruction. Decreased white blood cell counts in lupus are often due to a
drop in lymphocytes and/or neutrophils. Neutropenia is frequently observed in lupus and is
mediated by antineutrophil antibodies. Other factors contributing to hematological abnormalities in
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lupus patients include infections and medications [22, 23]. Interestingly, NLR was found to increase
progressively with the progression of renal disease [24, 25]. A key takeaway from our study is that
both PLR and NLR can be easily measured from routine CBC tests in health clinics. These ratios are
cost-effective and simple compared to other inflammatory biomarkers. Additionally, they are
relatively stable, as changes in leukocyte counts due to dehydration, rehydration, or diluted blood
samples can be accounted for, making them suitable for predicting renal involvement and assessing
renal pathological classes in LN. However, there are some limitations to our study, including the
relatively small sample size, which may affect the generalizability of our findings. Additionally, the
impact of drug therapy on PLR and NLR was not explored. In conclusion, our study provides
statistical evidence supporting the use of PLR and NLR as inflammatory biomarkers for estimating
lupus flare, as both ratios correlate with the SLEDAI score. Most importantly, the simplicity and
feasibility of using these hematological ratios make them valuable tools for early prediction of renal
involvement in lupus patients in clinical settings, as they correlate with renal markers in SLE and
are linked to various histological stages of LN.
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