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Abstract: Background: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease. Lupus nephritis (LN) 
is an important cause of morbidity and even mortality in patients with SLE. Some evidences suggest that neutrophil-
lymphocyte ratio (NLR) associated with different inflammatory malignancies, ischemic injury and cardiovascular 
disease. Few scholars have investigated the relationship between NLR and SLE. This study aims to evaluate the role 
of NLR in SLE without nephritis and LN patients. Methods: A total of 228 subjects were participated in this study. 79 
diagnosed with SLE in patients group and 149 healthy age-and sex-matched in control group. In patient team, 20 of 
them were diagnosed with LN. Results: The SLE without nephritis group showed significantly higher NLR than control 
group (control=2.00±0.76, SLE=4.26±3.38, P<0.001), and the NLR values of the patients with LN were higher than 
those of the patients without LN (SLE=4.26±3.38, LN=7.21±6.01, P<0.001). Receiver-operating characteristics 
analysis (ROC) of NLR to predict SLE showed that the area under the curve (AUC) was 0.757. The cutoff value using 
the ROC curve was 3.13 (sensitivity, 0.574; specificity, 0.926; 95% confidence interval (CI), 0.668-0.845; P<0.001). 
While ROC analysis of NLR to predict LN showed that the AUC was 0.828). Logistic regression analysis showed that 
SLE without nephritis and LN were independently related to NLR. Conclusion: NLR is independently associated with 
SLE, and it may be a promising marker that reflects renal involvement in patients with SLE.
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Introduction

Systemic lupus erythematosus is a chronic 
autoimmune disease. Most patients with SLE 
develop kidney disease related to this systemic 
underlying disease process. Lupus nephritis is 
the most common and severe clinical manifes-
tation of SLE [1-3], though overall mortality has 
decreased remarkably in SLE patients over the 
last decades. Kidney failure is also the leading 
cause of death in these patients [2]. Thus the 
early diagnosis of LN is helpful for patients. 
Immune complex (IC) formation and deposition 
are the main cause of SLE kidney damage 
mechanism. IC can activate complement and 
inflammatory cell infiltration, thus cause kidney 
damage [4, 5].

White blood cell (WBC) count is a serum marker 
for systemic inflammation [6]. Neutrophil-
lymphocyte ratio is easily calculated by dividing 

the absolute neutrophil count by the absolute 
lymphocyte count from a complete blood count. 
It is simple and cheap. Many studies have 
shown that NLR is positively associated with 
inflammatory, different malignancies, ischemic 
injury, cardiovascular disease and diabetic 
nephropathy [7-13]. However, to our knowledge, 
the relationship between NLR and SLE as well 
as LN has not been well studied so far.

In this study, the aim was to evaluate the role of 
NLR in SLE and whether NLR is an independent 
predictor of SLE without nephritis and LN.  

Material and methods

Study population

We retrospectively analyzed the hospital 
records of all patients diagnosed as SLE (N=79), 
20 of whom have LN, in the Second Xiangya 
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Hospital of central south university between 
August 2013 and October 2014. All of them 
were not treated. The control group was com-
posed of 149 healthy age-and gender-matched 
subjects without any risk factors or chronic dis-
eases. Patients who had active infection, differ-
ent malignancies, acute poisoning, thrombus 
formation and ischemic injury, myocardial 
infarction, heart failure, diabetic nephropathy 
and renal insufficiency were excluded from the 
study. What is more, the patients who treated 
with corticosteroid and mycophenolate did not 
be recruited. Clinical and laboratory data were 
collected. Patient characteristics included age 
and sex, UA (Uric acid), CRE (creatinine), TG (tri-
glycerides), total cholesterol, HDL (high-density 
lipoprotein cholesterol), LDL (low density lipo-

protein cholesterol), WBC, neutrophils, lympho-
cyte, NLR, CRP (C-reactive protein), ESR 
(Erythrocyte Sedimentation Rate), 24 h Pro- 
teinuria, SLEDAI (Systemic Lupus Erythe- 
matosus Disease Activity Index) and RDW (red 
blood cell distribution width). NLR was calcu-
lated by dividing the absolute neutrophil count 
by the absolute lymphocyte count in a complete 
blood count taken before treatment.

Definition for lupus nephritis

Lupus nephritis is defined as clinical and labo-
ratory manifestations that meet American 
College Of Rheumatology criteria (once the SLE 
diagnosis was established, and clinically  per-
sistent proteinuria >0.5 g/d or greater than 3+ 

Table 1. Laboratory data of the groups
Variable Control (n=149) SLE without nephritis (n=59) LN (n=20) P-value  
Age (years) 28.44±4.42 29.47±12.63 25.42±9.67 0.150*

Sex 0.472*

    Female 132 (88.6%) 55 (93.2%) 18 (90.0%)  
    Male 17 (11.4%) 4 (6.8%) 2 (10.0%)  
UA (μmol/l) 258.01±57.50 250.56±97.89 355.98±102.97 0.206∆

<0.001# 

CRE (μmol/l) 55.84±10.25 49.08±13.89 86.55±76.53 0.078∆

<0.001# 

TG (mmol/l) 0.84±0.38 1.39±0.72 2.54±1.70 <0.001*

Total cholesterol (mmol/l) 4.36±0.66 4.10±0.84 5.09±1.54 0.078∆

<0.001#

HDL (mmol/l) 1.50±0.27 1.00±0.31 1.10±0.42 0.209∆

<0.001#

LDL (mmol/l) 2.34±0.59 2.55±0.68 2.51±1.09 0.148*

WBC (109/l) 6.01±1.33 5.96±2.69 8.27±3.20 0.876∆

<0.001# 
Neutrophils (109/l) 3.49±1.10 4.26±2.35 6.30±2.56 <0.001* 
Lymphocytes (109/l) 1.84±0.48 1.29±0.71 1.42±0.81 0.005∆ 

0.406#

NLR 2.00±0.76 4.26±3.38 7.21±6.01 <0.001*

RDW (%) 13.71±0.98 14.00±3.39 14.81±2.14 0.357∆

0.158#

CRP (mg/l)  - 10.50±19.81 17.79±32.22 0.144#

ESR (mm/h) - 43.81±34.71 51.40±26.09 0.449#

Proteinuria (mg/day) - 268.60±295.08 18888.46±1687.95 <0.001# 
SLEDAI - 5.51±3.76 19.05±6.10 <0.001#

Significance level was set at P<0.05. Values are expressed as mean ± SD, or frequency (percent). *P-value among the three 
groups, ∆P-value between control group and SLE group, #P-value between LN group and SLE group. UA-Uric acid, CRE-creatinine, 
TG-triglycerides, HDL-high-density lipoprotein cholesterol, LDL-low density lipoprotein cholesterol, WBC-white blood cells, NLR-
neutrophil-lymphocyte ratio, RDW-red blood cell distribution width, CRP-C-reactive protein, ESR -Erythrocyte Sedimentation 
Rate, SLEDAI-systemic Lupus Erythematosus Disease Activity Index.
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also conducted to assess relationships. The 
utility of the NLR in long-term mortality in criti-
cally ill patients was evaluated via receiver 
operating characteristic curve. P values less 
than 0.05 were considered statistically sig- 
nificant.

Results

A total of 228 subjects were participated in the 
study. Of 79 patients diagnosed with SLE, 20 of 
them were diagnosed with LN. All the subjects 
were divided into three groups -control, SLE 
without nephritis and LN. Of the 79 patients 
were 73 women (92.4%) and 6 men (7.6%), 
whose median age was 28.49±12.04. Patients 
group had similar ages and genders with con-
trol group (P>0.05). 

In Table 1, the patients were divided into two 
groups (SLE without nephritis and LN) accord-
ing to the clinical and laboratory evaluation. In 
the comparison, these two groups had similar 
ages and genders (P>0.05). There were no dif-
ferences detected for age, sex, LDL, 
Lymphocytes, RDW, CRP and ESR (P>0.05). UA, 
CRE, TG, Total cholesterol, HDL, WBC, 
Neutrophils, NLR, Proteinuria and SLEDAI were 
at significantly higher levels in LN group than 

Figure 1. Mean NLR values of the groups. The SLE without nephritis group 
showed significantly higher NLR than control group (control=2.00±0.76, 
SLE=4.26±3.38, P<0.001), and the NLR values of the patients with LN 
were higher than those of the patients without LN (SLE=4.26±3.38, 
LN=7.21±6.01, P<0.001).

present, the renal biopsy is 
the gold standard in confirm-
ing the diagnosis of LN [14].

Statistical analysis

All statistical analyses were 
performed using the SPSS 
statistical software (SPSS for 
Windows, version 19.0; SPSS, 
Inc., Chicago, IL, USA). Con-
tinuous variables are present-
ed as mean ± standard devia- 
tion (SD), and categorical vari-
ables are expressed as per-
centages. Student t-test or 
Mann-Whitney U-test was 
used to compare the two 
independent groups accord-
ing to distribution state. The 
Chi-square test was used to 
compare proportions in differ-
ent groups. Least-significant 
Difference (LSD) was used to 
multiple comparisons. Logis- 
tic regression analysis was 

Table 2. Logistic regression analysis of 
factors independently associated with SLE 
without nephritis 
Variable p EXP (B) 95% CI of EXP (B)
UA 0.900 1.001 0.991-1.011
CRE 0.007 0.915 0.857-0.976
TG <0.001 22.834 5.395-96.650
WBC 0.200 0.778 0.531-1.141 
NLR <0.001 4.464 2.210-9.020 
Age 0.055 1.074 0.998-1.156 
Significance level was set at P<0.05. CI (confidence 
interval). 

Table 3. Logistic regression analysis of fac-
tors independently associated with LN
Variable P EXP (B) 95% CI of EXP (B)
NLR 0.039 1.488 1.021-2.171
Proteinuria 0.022 1.003 1.000-1.006
Lymphocytes 0.089 5.328 0.777-36.549
Age 0.148 0.914 0.809-1.033
UA 0.207 1.009 0.995-1.024 
CRE 0.614 0.979 0.899-1.065 
Significance level was set at P<0.05.

by dipstick, and/or cellular casts including red 
cell, hemoglobin, granular, tubular or mixed). At 
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SLE group (P<0.05). However, only TG, 
Neutrophils, Lymphocytes and NLR had signifi-
cant in the control and SLE group (P<0.05). The 
NLR values of the patients group were signifi-

SLE without nephritis. According to the data we 
obtained from this study, NLR values were sig-
nificantly higher in LN patients than in SLE 
patients without nephritis and the healthy con-

Figure 2. Receiver-operating characteristics (ROC) analysis of NLR to predict 
SLE. Receiver-operating characteristics analysis of NLR to predict SLE with-
out nephritis showed that the AUC was 0.757. The cutoff value using the ROC 
curve was 3.13 (sensitivity, 0.574; specificity, 0.926; 95% CI, 0.668-0.845; 
P<0.001).

Figure 3. Receiver-operating characteristics (ROC) analysis of NLR to predict 
LNROC analysis of NLR to predict LN showed that the AUC was 0.828. The 
cutoff value using the ROC curve was 4.40 (sensitivity, 0.647; specificity, 
0.916; 95% CI, 0.723-0.932; P<0.001).

cantly higher than control 
group (P<0.001), and the NLR 
values of the patients with LN 
were higher than those of SLE 
patients without nephritis 
(P<0.001) (Figure 1). Accord- 
ing to the laboratory data, 
there was not correlation 
between NLR and SLEDAI 
(P=0.678).

The risk factors were partici-
pated in a logistic regression 
analysis. Results showed that 
SLE without nephritis was 
independently related to NLR 
[EXP (B)=1.001, 95% CI 
(0.991-1.011), P<0.001], CRE 
(P=0.007) and TG (P<0.001) 
(Table 2). LN was indepen-
dently related to NLR [EXP (B) 
=1.488, 95% CI (1.021-
2.171), P=0.039] and Protei- 
nuria (P=0.022) (Table 3). 
Receiver-operating character-
istics analysis of NLR to pre-
dict SLE without nephritis 
showed that the AUC was 
0.757. The cutoff value using 
the ROC curve was 3.13 (sen-
sitivity, 0.574; specificity, 
0.926; 95% CI, 0.668-0.845; 
P<0.001) (Figure 2). While 
ROC analysis of NLR to pre-
dict LN showed that the AUC 
was 0.828. The cutoff value 
using the ROC curve was 4.40 
(sensitivity, 0.647; specificity, 
0.916; 95% CI, 0.723-0.932; 
P<0.001) (Figure 3).

Discussion

This study was a retrospective 
study evaluating the predic-
tive value of the NLR in the 
SLE without nephritis and LN 
patients. The present study, 
to our knowledge, is the first 
to analyze the independent 
relationship between NLR and 
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trols. Furthermore, NLR is a risk factor for SLE 
without nephritis and LN. NLR (>3.13) was a 
significant predictor of SLE without nephritis 
progression, and NLR (>4.40) was useful for 
predicting LN disease progression.

Lupus nephritis is characterized by renal depo-
sition of immune complexes [2]. Immune com-
plexes can activate complements, which are 
powerful chemotactic agents that can recruit of 
inflammatory cells such as neutrophils, mono-
cytes, eosinophils and T lymphocytes, and it 
can stimulate phagocytosis of cells and release 
of reactive oxygen species that can damage 
host tissue [4, 5, 15]. Some evidences suggest 
that the inflammasome machinery is dysregu-
lated in SLE, and it plays an important role in 
promotion of organ damage [16]. Immune com-
plex formation and complement activation may 
make the kidney in a state of chronic damage 
and chronic inflammation.

White blood cell count and its classification 
have been reported as inflammatory markers in 
chronic inflammatory diseases [6, 7]. NLR is 
the ratio of neutrophils to lymphocytes. Its sta-
bility is less influenced by physiological, patho-
logical and physical factors [11, 12]. Addi- 
tionally, NLR is cost-effective and can easily be 
calculated, since NLR has been used frequent-
ly to predict outcomes in patients with cancer 
and systemic inflammatory diseases such as 
colorectal cancer, diabetes, cardiovascular dis-
eases, and familial mediterranean fever [7-13]. 
In this study, we excluded the patients with 
active infection, different malignancies, acute 
poisoning, thrombus formation and ischemic 
injury, myocardial infarction, heart failure, dia-
betic nephropathy and renal insufficiency. 
Recently several studies have explored the sig-
nificance of NLR in kidney disease patients [13, 
17, 18]. Gu et al found that increased NLR was 
significantly associated with in chronic kidney 
disease (CKD) including predialysis and dialysis 
patients [17]. Huang et al. detected that NLR 
might provide significant information regarding 
inflammation in diabetic nephropathy, and high 
NLR values may be a reliable predictive marker 
of early-stage diabetic nephropathy (DN) [13]. 
Yilmaz et al. suggested that NLR is superior to 
CRP and WBC for predicting the development of 
acute kidney injury in patients with severe sep-
sis [18]. However, to date, the studies on NLR 
and its association with the lupus nephritis 

have not been published. This study is the first 
to explore the relationship between NLR values 
and SLE patients with lupus nephritis. The 
result showed that there is a significant 
increase in NLR in LN patients compared to 
SLE patients without nephritis and healthy con-
trols. We suggested that lupus is a process of 
chronic inflammation. Immune complexes can 
recruit inflammatory cell such as neutrophils, 
monocytes and T lymphocyte, what is more, 
infiltration and complement may make patients 
in a state of chronic inflammation.  

Results showed that SLE without nephritis was 
also independently related to NRL and CRE. 
And LN was independently related to NLR and 
proteinuria. Most patients with SLE develop 
kidney disease related to this systemic underly-
ing disease process [1, 2]. CRE is an indicator 
of renal function [19]. Proteinuria is also a con-
ventional indicator of renal function, clinically 
persistent proteinuria >0.5 g/d is an indicator 
for LN [14, 20].

However, there are several limitations in our 
study. One of them was its sample size, which 
was relatively small for generalizing our findings 
in patients with LN. Another limitation was its 
retrospective design. Thus, a prospective study 
is needed to validate our results. 

In conclusion, NLR is independently associated 
with SLE. And NLR is independently associated 
with LN as well. Because compared with the 
traditional indicators, such as CRE and 24 h 
proteinuria, NLR is more cheap, quick and eas-
ily measurable; it may be a promising marker 
that reflects renal involvement in patients with 
SLE.
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