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ABSTRACT

Objectives: This study aims to evaluate the role of neutrophil to lymphocyte ratio (NLR) and mean platelet volume (MPV) as activation and 
inflammatory markers in systemic lupus erythematosus (SLE) patients with nephritis.
Patients and methods: A total of 108 SLE patients (8 males, 100 females; mean age 35.3±10.2 years; range 16 to 64 years) including 78 patients with 
renal involvement (8 males, 70 females; mean age 33.9±10.6 years; range 16 to 64 years) (SLEn+ group) and 30 patients without renal involvement 
(30 females; mean age 39.1±8.2 years; range 22 to 55 years) (SLEn- group) were included in this retrospective study. All patients’ clinical characteristics 
and laboratory data which include erythrocyte sedimentation rate, C-reactive protein, white blood counts, neutrophil counts, lymphocyte counts, 
platelet counts, and MPV levels were obtained from medical records. The laboratory data at the highest proteinuria periods of the patients with renal 
involvement were recorded.
Results: Mean MPV (SLEn+ =9.1±2.2, SLEn- =7.9±1.2, p=0.001) and NLR (SLEn+ =5.9±5.9, SLEn- =2.6±2.5, p<0.001) values were significantly higher 
in lupus nephritis group. Besides, a positive correlation between NLR and C-reactive protein was found in lupus nephritis group (r=1.97, p=0.045). 
Based on receiver operating characteristic curve with area under the curve of 0.76, cutoff NLR value of 1.93 had 83% sensitivity and 54% specificity 
[95% confidence interval, 0.66-0.85] in differentiating SLE patients with or without nephritis.
Conclusion: Neutrophil to lymphocyte ratio and MPV may be discriminative for lupus nephritis. Also, NLR may be a predictor of lupus nephritis. 
Both MPV and NLR values may be affected by a great number of factors; therefore, further prospective studies are needed to evaluate the use of 
these parameters in SLE.
Keywords: Mean platelet volume; nephritis; neutrophil to lymphocyte ratio; systemic lupus erythematosus.

Systemic lupus erythematosus (SLE) is a systemic 
autoimmune disease of unknown etiology with 
different clinical and laboratory characteristics.1 
SLE goes on with organ involvements by remission 
and relapses.2 Lupus nephritis (LN) is an immune 
complex glomerulonephritis which develops as a 
complication of SLE.3 SLE nephritis appears in 
approximately 50% of the SLE patients, which 
increases the risk of renal failure, cardiovascular 
diseases, and death.4 Attentive follow-up is 
critical particularly for SLE patients with renal 
involvement. SLE disease activity is assessed 

via composite indexes such as Systemic Lupus 
Erythematosus Disease Activity Index, Systemic 
Lupus Activity Measure, European Consensus 
Lupus Activity Measurements, and British Isles 
Lupus Assessment Group.5 However, routine 
clinical use of these indices are limited due to 
their impracticality. Contradictory research results 
have been reported about the effectiveness of use 
of anti-double stranded deoxyribonucleic acid and 
serum complementary levels which are common 
in SLE and SLE nephritis disease activity.6,7 There 
is no reliable laboratory test as of yet which can 
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recognize and indicate SLE’s flares,5 thus research 
is ongoing in this area.

Studies on mean platelet volume (MPV) 
and neutrophil to lymphocyte ratio (NLR) have 
been part of the relevant literature for the 
past decade. There are numerous reports on 
the inflammatory relationship between NLR 
and malignancy, ischemic injury, cardiovascular 
disease, and infection.8-10 Hypertension, diabetes, 
coronary artery disease are examples of diseases 
for which the relationships with MPV have 
been examined.11-13 MPV has been evaluated in 
chronic inflammatory diseases such as rheumatoid 
arthritis, ankylosing spondylitis, and Behçet’s 
disease.14-16 Due to their inflammatory roles, MPV 
and NLR may be used as inflammatory markers 
in LN, which is known as a systemic, autoimmune 
complication of SLE. Yavuz and Ece17 have 
suggested MPV as a disease activation indicator 
for juvenile SLE nephritis patients. Furthermore, 
Çankaya and Bilen18 have shown that MPV can be 
an activation indicator in patients with SLE renal 
involvement. In a study by Qin et al.,19 NLR was 
shown to be related with SLE disease activity.19 
Last but not least, Li et al.20 have reported NLR 
as a marker for SLE nephritis. Therefore, in this 
study, we aimed to evaluate the role of NLR and 
MPV as activation and inflammatory markers in 
SLE patients with nephritis.

PATIENTS AND METHODS

The data of this study were obtained retrospectively 
from the files of patients diagnosed with SLE 
between January 2000 and June 2015 in our clinic 
based on American College of Rheumatology 
classification criteria for SLE.21 Ethical approval 
for the study was obtained from the local ethics 
committee. A written informed consent was 
obtained from each patient. The study was 
conducted in accordance with the principles of 
the Declaration of Helsinki. The study included a 
total of 108 SLE patients (8 males, 100 females; 
mean age 35.3±10.2 years; range 16 to 64 years) 
including 78 patients with renal involvement 
(8 males, 70 females; mean age 33.9±10.6 years; 
range 16 to 64 years) (SLEn+ group) and 30 
patients without renal involvement (30 females; 
mean age 39.1±8.2 years; range 22 to 55 years) 
(SLEn- group). LN was defined as clinical and 

laboratory manifestations that meet American 
College of Rheumatology criteria. Erythrocyte 
sedimentation rate, C-reactive protein (CRP), 
white blood counts, neutrophil counts, lymphocyte 
counts, platelet counts, and MPV levels were 
recorded from the files of patients. The laboratory 
data at the highest proteinuria periods of the 
patients with renal involvement were recorded. 
Renal biopsies were assessed according to World 
Health Organization classification.

Statistical analysis

Statistical analysis was carried out via IBM 
SPSS version 20.0 for Windows (IBM Corporation, 
Armonk, NY, USA). Differences between the two 
groups were assessed via t-test or Mann-Whitney 
U test, as appropriate. Chi-square test was used 
to compare proportions in different groups. 
Correlations among variables were assessed using 
the Pearson and/or Spearman rank coefficient. 
We evaluated the area under the curve using 
receiver operating characteristic curve in order 
to evaluate the discrimination value of NLR 
and MPV for SLE patients with or without 
nephritis. A value of p<0.05 was considered to be 
statistically significant for all tests.

RESULTS

Erythrocyte sedimentation rate and CRP were 
similar between the groups. Mean platelet counts 
were also similar in both groups; however, mean 
leukocyte and neutrophil counts were significantly 
lower in SLEn- group while mean lymphocyte 
counts were significantly lower in SLEn+ group 
(Table 1). We observed that renal biopsies have 
been made on 52 of 78 patients. Pathological 
staging could not be carried out since proper 
samples could not be acquired from 14 of these 
52 patients. LN was confirmed via biopsy on 
38 of the patients; of these patients, 23 were 
proliferative LN (60.52%), 11 were stage 5 LN 
(28.94%), three were stage 6 LN (7.89%), and one 
was stage 2 LN (2.63%). Mean MPV and NLR 
values were significantly higher in SLEn+ group 
(p=0.001 and p<0.001, respectively). In addition, 
we found a positive correlation between NLR and 
CRP in lupus nephritis group (p=0.045, r=1.97). 
Based on receiver operating characteristic curve 
with area under the curve of 0.76, cutoff NLR 
value of 1.93 had 83% sensitivity and 54% 
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specificity [95% confidence interval, 0.66-0.85] 
in differentiating SLE patients with or without 
nephritis (Figure 1).

DISCUSSION

This retrospective study demonstrated that 
MPV and NLR increased significantly in active 
SLE nephritis compared to SLE without renal 
involvement. MPV and NLR may be useful in SLE 
nephritis to detect flares and achieve remission 
earlier as a result of decreased mortality and 
morbidity.

Mean platelet volume and NLR were 
investigated in various rheumatic diseases. It has 
been detected that MPV and NLR levels were higher 
in Behçet’s disease.22,23 Moreover, NLR and MPV 
had higher levels at the attack periods in familial 
Mediterranean fever patients.24,25 High levels of 
MPV and NLR have been found as a predictor for 
gastrointestinal bleeding in the Henoch-Schonlein 
purpura.26,27 Decreased MPV and NLR have 
been shown with the treatment of rheumatoid 
arthritis and ankylosing spondylitis.28,29 Increased 
MPV in systemic sclerosis patients was found to 
be a predictive marker for macrovascular and 
microvascular disease involvement of systemic 
sclerosis.30 Furthermore, NLR has been shown to 
be a useful index to estimate primary Sjogren’s 
syndrome disease activity.31

Systemic lupus erythematosus is a chronic 
autoimmune inflammatory disease which 
might exhibit variable clinical processes with 
relapses. Complement and anti-double stranded 

deoxyribonucleic acid levels are used for SLE 
and SLE nephritis as activity markers.5 Elevated 
erythrocyte sedimentation rate may indicate 
disease activation.32 NLR and MPV are cost 
effective and easily obtained inflammatory 
indicators from complete blood count tests. It is 

Table 1. Laboratory data of groups

Erythrocyte sedimentation rate (mm/hour) 29.3±21.8 21.9±15.2 0.052
C-reactive protein (mg/dL) 1.4±2.6 0.7±1.1 0.06
White blood counts (x103/mm3) 7.6±3.7 6.2±1.9 0.014
Neutrophyl (x103/mm3) 5.6±3.4 3.8±1.9 0.001
Lymphocyte (x103/mm3) 1.4±0.8 1.8±0.6 0.003
Platelet (x103/mm3) 245.8±104.6 275.2±97.8 0.175
Mean platelet volume (fL) 9.1±2.2 7.9±1.2 0.001
Neutrophil lymphocyte ratio 5.9±5.9 2.6±2.5 <0.001
Complement 3 (mg/dL) 75.9±33.9 -
Complement 4 (mg/dL) 13.5±8.9 -
Proteinuria (mg/day) 4735.0±4916.3 -

SD: Standard deviation.

Parameter  SLEn+ (n=78) SLEn- (n=30)

 Mean±SD Mean±SD p

Figure 1. Receiver operating characteristic curve analysis 
of neutrophil to lymphocyte ratio to predict lupus nephritis 
showed that area under the curve was 0.76. Cutoff value 
using ROC curve was 1.93 (sensitivity, 0.83; specific-
ity, 0.54; 95% confidence interval, 0.66-0.85; p<0.001). 
However, area under the curve for mean platelet volume 
was lower than 0.7. ROC: Receiver operating characteristic; MPV: 

Mean platelet volume; N/L: Neutrophil to lymphocyte.

1.0

0.8

0.6

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

S
en

si
tiv

it
y

Specificity

ROC curve

MPV

N/L ratio

Reference line



Arch Rheumatol24

widely known that an opposite correlation exists 
between MPV and platelet count.33 MPV is related 
with inflammatory and thrombotic courses.33 
It was put forth that NLR had augmentation 
in several inflammatory conditions.34 MPV and 
NLR might also be disease activity indicators 
for SLE nephritis. Li et al.20 suggested that 
NLR can predict LN with a cutoff value of 
4.4 for NLR (sensitivity 0.64, specificity 0.91). 
According to Oehadian et al.,35 cutoff NLR value 
of ≥1.93 had sensitivity of 0.70 and specificity 
of 0.67 in differentiating SLE patients and 
normal subjects. Çankaya and Bilen18 determined 
that MPV increases statistically significantly 
during the active period of SLE patients with 
renal involvement. Moreover, Yavuz and Ece17 
reported that MPV was superior than erythrocyte 
sedimentation rate, CRP and C3 to predict 
disease flares in juvenile SLE. Higher levels of 
NLR have been achieved in SLE patients with 
nephritis compared to those without nephritis and 
at a cutoff NLR value of 2.66 has been shown in 
Qin’s19 report for prediction of SLE nephritis. We 
demonstrated statistically significantly increased 
levels of MPV and NLR in active SLE nephritis 
in our study. We found NLR to have a positive 
correlation with CRP. We also showed that, 
based on receiver operating characteristic curve 
with area under the curve of 0.76, cutoff NLR 
value of 1.93 had 83% sensitivity and 54% 
specificity in differentiating SLE patients with or 
without nephritis.

Inter-group ages in our study were different. 
However, a study with 8,082 individuals from 
general population has shown that MPV does 
not correlate with age.36 In our study, NLR levels 
were higher in the nephritic group which was 
also younger than the non-nephritic group. On 
the other hand, Li et al. determined a positive 
correlation between NLR and age for 3,262 
individuals from a healthy population.37 Thus, we 
think that the difference in inter-group ages has 
not affected our study results.

The limitations of this study are that it is a 
single center study with a retrospective design and 
activation index of SLE has not been used.

In conclusion, both NLR and MPV were 
increased in SLE patients with nephritis compared 
to SLE patients without nephritis. NLR may be 
a predictor of LN. Both MPV and NLR values 

may be affected by a great number of factors; 
therefore, further prospective studies are needed 
to evaluate the use of these parameters in SLE.
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