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ÖZ 

Amaç: Amacımız, sistemik lupus eritematozuslu (SLE) 

hastalarda ortalama trombosit hacmi (MPV) ile renal tutulum 

arasındaki ilişkiyi belirlemektir. Ayrıca renal tutulumlu SLE 

hastalarında eritrosit sedimantasyon hızı (ESH), C-reaktif 

protein (CRP), kompleman bileşen 3 (C3), C4 ve hastalık 

aktivitesini başlangıçta ve tedavinin 6. ayında değerlendirmeyi 

amaçladık. 

 

Gereç ve Yöntemler: Çalışmaya SLE tanısı almış 85 hasta (4 

erkek, 81 kadın, ortalama yaş 39,5±10,5 yıl) alındı. Yaş, 

cinsiyet, MPV, CRP, ESH, C3, C4 ve SLE hastalık aktivite 

indeksi (SLEDAI) değerlendirildi. Veriler Kolmogorov-

Smirnov, Mann-Whitney, Wilcoxon testi ve Spearman 

korelasyonu ile değerlendirildi. 

 

Bulgular: MPV düzeyi, nefriti olmayan hastalarda nefriti olan 

hastalara göre daha yüksekti. Her iki grup arasında MPV 

açısından anlamlı farklılık yoktu. Böbrek tutulumu olan ve 

böbrek tutulumu olmayan SLE hastalarında MPV ile hastalık 

aktivitesi arasında korelasyon saptandı (sırasıyla, r=-0,396, 

p=0,04, r=-0,262, p=0,03). 

 

Sonuç: Böbrek tutulum olan ve olmayan lupus hastalarında 

hastalık aktivitesi ile MPV negatif korelasyon göstermektedir. 

MPV, SLE'li hastalarda hastalık aktivitesini ve organ 

tutulumunu değerlendirmede yardımcı olabilir. Yinede, bu 

konuyla ilgili uzun dönem sonuçları hakkında bilgiler sınırlıdır. 

 

 

 

Anahtar Kelimeler: sistemik lupus eritematozus, ortalama 

trombosit hacmi, böbrek tutulumu, sistemik lupus eritematozus 

hastalık aktivite indeksi 

ABSTRACT 

INTRODUCTION: Our aim is to determine the relationship 

between mean platelet volume (MPV) and renal involvement in 

patients with systemic lupus erythematosus (SLE). We also 

aimed to evaluate erythrocyte sedimentation rate (ESR), C-

reactive protein (CRP), complement component 3 (C3), C4, 

and disease activity at the baseline and 6th months of 

treatment in SLE patients with renal involvement. 

METHODS: A total of 85 SLE patients (4 male, 81 female, 

with the mean age of 39,5±10,5 years) who had been 

diagnosed with SLE were enrolled in the study. Age, gender, 

MPV, CRP, ESR, C3, C4, and SLE Disease Activity Index 

(SLEDAI) were evaluated. The data were assessed with 

Kolmogorov-Smirnov, Mann-Whitney, Wilcoxon test, and 

Spearman correlation. 

RESULTS: The levels of MPV were higher in patients without 

nephritis compared to patients with nephritis. There was no 

significant difference in MPV between both groups. We found a 

correlation between MPV and disease activity for SLE patients 

with renal involvement and without renal involvement (r=-

0,396, p=0.04, r=-0.278, p=0.03, respectively). 

DISCUSSION and CONCLUSION: MPV is negatively 

correlated with disease activity in lupus patients with renal 

involvement and without renal involvement. MPV may be 

helpful to assess disease activity and organ-involvement in 

patients with SLE. the knowledge about long-term results about 

this topic is limited. 
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     INTRODUCTION 

    Systemic lupus erythematosus (SLE) is a chronic 

inflammatory autoimmune multisystem disease with 

a variable spectrum of clinical, laboratory features, 

and the presence of immunological abnormalities 

and autoantibodies (1). It is characterized by 

photosensitivity, arthritis, mucocutaneous 

manifestations, serositis, and various systemic 

involvement including cardiac, pulmonary, 

neurological, and renal (2). Autoantibodies 

contribute to tissue and organ damage in SLE which 

develops with the effect of genetic background and 

environmental factors (1,2). 

 SLE patients have many symptoms and clinical 

signs of organ involvement, and almost every organ 

and system may be affected. Renal involvement 

occurs clinically up to half of the patients and most 

of the remaining patients have subclinical renal 

involvement (3,4). According to the International 

Society of Nephrology/Renal Pathology Society 

classification criteria, it is classified as minimal 

mesangial lupus nephritis (LN), mesangial 

proliferative LN, focal LN, diffuse LN, membranous 

LN, and advanced sclerosing LN (5). Each of them 

has their own characteristics and clinical findings. 

Kidney function tests, urine analysis, proteinuria, 

and renal biopsy are useful to define renal 

involvement in SLE.  

 It is recommended to monitor blood pressure, 

urinalysis, protein/creatinine ratio, serum creatinine, 

anti-double stranded DNA (anti-dsDNA), 

complement component 3 (C3), and complement 

component 4 (C4) levels with recommended 

intervals in lupus nephritis.  Serum C3, C4, anti-

dsDNA are frequently used in practice to assess the 

activation of lupus nephritis (6). European 

Consensus Lupus Activity Measurements, and 

British Isles Lupus Assessment Group, and SLE 

Disease Activity Index (SLEDAI) are used to 

determine disease activity of SLE (7). The indexes 

include parameters associated with renal 

involvement such as arterial blood pressure, 

hematuria, pyuria, urinary proteinuria/creatine ratio, 

urinary sediment, and 24-hour urinary proteinuria. 

 The changes in mean platelet volume (MPV) 

levels were reported as an early sign of disease 

activation in pediatric lupus patients (8). Decreased 

level of MPV was reported in adult patients with 

active lupus and at remission period of SLE patients 

with renal involvement (9). However, the relevant 

data are still lacking about MPV and lupus nephritis.  

 Our aim is to determine the relationship between 

MPV and renal involvement in patients with SLE. 

Also, we evaluate erythrocyte sedimentation rate 

(ESR), C-reactive protein (CRP), C3, C4, and 

disease activity at the baseline and 6th months of 

treatment in SLE patients with renal involvement.  

     MATERIAL AND METHODS 

 A total of 85 patients (4 male, 81 female, with the 

mean age of 39,5±10,5 years) who had been 

diagnosed with SLE were enrolled in the study. We 

excluded the patients with the history of any 

rheumatic disease other than SLE, 

solid/hematological malignancies, acute/chronic 

infections, heart or thyroid disease, 

thrombocytopenia, congenital/acquired platelet 

dysfunctions, the use of anti-coagulant, anti-platelet 

drugs, and age under 18 from the study. The study 

was performed in accordance with the guidelines of 

the Declaration of Helsinki and the ethical 

committee of our University approved the study 

(approval no: 2019/02).  

      Demographic data, clinical information, and 

laboratuary test results were obtained from the 

archive files. The diagnosis of SLE had been 

established on the basis of the Systemic Lupus 

International Collaborating Clinics classification 

criteria (10). Lupus nephritis was evaluated 

according to the International Society of 

Nephrology/Renal Pathology Society classification 

according to 6 stages: Class I-Minimal mesangial 

lupus nephritis, Class II-Mesangial proliferative 

lupus nephritis, Class III-Focal lupus nephritis, Class 

IV-Diffuse lupus nephritis, Class V-Membranous 

lupus nephritis, and Class VI-Advanced sclerotic 

lupus nephritis (5). 

      The following parameters were evaluated; age, 

gender, MPV, CRP, ESR, C3, C4, and disease 

activity index. Disease activity was evaluated by 

using SLEDAI (7). The MPV was calculated from 

complete blood count. Complete blood count were 

performed by the same hematology analyzer, Coulter 
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Gene-S instrument (Beckman Coulter, California, 

USA) within one hour after collection of samples.  

     The data were specified as frequency, percentage, 

mean±standard deviation, and median (interquartile 

range). Kolmogorov-Smirnov test was used to 

determine the distribution of normality. Mann-

Whitney test or was used to compare the differences 

between groups, and Wilcoxon test repeated 

measures. The linear correlation analyses was 

evaluated with Spearman or Pearson correlation. The 

results were assessed at 95% confidence interval and 

p-value of less than 0.05 was accepted as significant. 

The analysis of the data was carried out using the 

PASW for Windows version 17.0 (Statistical 

Package for Social Sciences Inc., Chicago, IL, 

USA). 

     RESULTS 

 Four of 85 patients were male and 95,3% of SLE 

patients were female with the mean age of 39,7±10,4 

years. The patients with SLE were divided into two 

groups: 27 SLE patients with renal involvement and 

58 SLE patients without renal involvement.  

 The mean age of SLE patients with renal 

involvement was 37.3±12.1 years and female/male 

ratio was 5.75. The mean age was 40.6±9.6 years in 

SLE patients without renal involvement. There was 

7 SLE patients with Class 2 nephritis, 8 with Class 4, 

7 with Class 5, 1 for each Class 4+5, Class 6, and 3 

for Class 3+5. There was no statistically significant 

difference age between both groups. All of the 

patients with SLE were classified as an active 

disease at the diagnosis according to the SLEDAI. 

The mean level of disease activity was 10.6±6.2. The 

demographic, clinical, and laboratory features of the 

patients with SLE included in the study are presented 

in Table 1. 

 There was a positive correlation between 

SLEDAI and sedimentation in all SLE patients 

(r=0.371, p<0.01), with nephritis (r=0.479, p=0.01), 

and without nephritis (r=0.268, p=0.04). There was 

no correlation was found between SLEDAI and 

CRP. 

 

 

Table 1. The demographic features and laboratory 

findings of the patients with systemic lupus 

erythematosus 

                 Total (n=85)  

Age (mean, 

year) 

39.5±10.5 

Gender 

(male/female) 

4/81 

Renal 

involvement n 

(%) 

27 (%31.8) 

Class 2 

Class 4 

Class 5 

Class 6 

Class 3+5 

Class 4+5 

7 (%25.9) 

8 (%29.6) 

7 (%25.9) 

1 (%3.7) 

3 (%11.1) 

1 (%3.7) 

SLEDAI 10.6±6.2 

Sedimantation 

(mm/h) 

36.0±22.4 

CRP (mg/dl) 2.1 (0.8-7.5)* 

MPV (fL) 10.2±1.1 

C3 (g/L) 102.1±34.6 

C4 (g/L) 22.3±13.8 

* median (25-75 percentile), SLEDAI: Systemic lupus 

erythematosus Disease Activity Index, CRP: C-reactive protein, 

MPV: mean platelet volume, C: complement 

 

 In lupus nephritis, C3 and C4 levels were 

86.3±39.3 and 16.8±12.4, respectively. C3 and C4 

levels were increased on the 6th months of treatment 

in patients with lupus nephritis. There was a 

significant difference for C3 and C4 in patients with 

lupus nephritis compared to patients without 

nephritis (p=0.01, p=0.007, respectively). All 

patients with renal involvement received 

azathioprine or mycophenolate mofetil as 

maintenance treatment following cyclophosphamide 

for remission induction. 

 The MPV was 9.9±1.1 in SLE patients with 

nephritis and 10.3±1.1 without renal involvement. 

The levels of MPV were higher in patients without 

nephritis compared to patients with nephritis. There 

was no significant difference in MPV between both 

groups. The correlation was evaluated between MPV 

and disease activity. We found a correlation between 
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MPV and disease activity for SLE patients with renal 

involvement and without renal involvement (r=-

0,396, p=0.04; r=-0.278, p=0.03, respectively).  

 The levels of SLEDAI, sedimentation, and CRP 

were higher in patients with renal involvement 

compared to patients without renal involvement. 

There was a significant difference between both 

groups for SLEDAI, sedimentation, and CRP. 

Although MPV level was lower in patients with renal 

involvement, no statistical differences were found 

between both groups for MPV (Table 2).    

Table 2. The distrbition of disease activity, 

sedimantation, CRP, C3, and C4 levels in patients 

with lupus nephritis and without lupus nephritis 
 with lupus 

nephritis 

without lupus 

nephritis 

p-value 

Patients (n) 27 58  

Age (mean, year) 37.3±12.1 40.6±9.6 0,13 

Gender 

(male/female) 

4/23 0/58 0,003 

SLEDAI 12.7±7.1 9.6±5.6 0,02 

Sedimantation 

(mm/h) 

47.5±24.3 30.6±19.5 0,002 

CRP (mg/dl) 6.1 (1.6-20)* 1.7 (0.7-5.4)* 0,004 

MPV (fL) 9.9±1.1 10.3±1.1 0,09 

C3 (g/L) 86.3±39.3 109.0±30.2 0,01 

C4 (g/L) 16.8±12.4 24.8±13.8 0,007 

* median (25-75 percentile), SLEDAI: Systemic lupus erythematosus 

Disease Activity Index, CRP: C-reactive protein, MPV: mean 

platelet volume, C: complement 

 

     DISCUSSION 

 In this study, we aimed to evaluate MPV as an 

easy, cheaper and feasible test in SLE patients with 

and without renal involvement. In addition, we 

investigated the correlation between disease activity, 

inflammation markers and MPV. As a result of our 

study, MPV levels were lower in SLE patients with 

renal involvement. No statistically significant 

difference was found for MPV between SLE patients 

with and without renal involvement, although there 

was a significant negative correlation between 

disease activity and MPV in both groups. 

 MPV is a laboratory test determined during 

complete blood count and reflects platelet volume, 

function, and activation (11). The relationship 

between MPV and inflammation is not fully 

understood. It may be associated with the regulation 

defect of thrombopoiesis affected by the 

inflammatory process in inflammatory bowel disease 

(12). MPV may be useful to evaluate disease 

activation of inflammatory bowel disease, 

ankylosing spondylitis (AS), and rheumatoid 

arthritis (RA) (12, 13). There have been different 

results about MPV levels in various rheumatic and 

inflammatory diseases (9, 14, 15). For example, 

MPV levels were higher in patients with systemic 

sclerosis compared to the control group (16). The 

levels of MPV in patients with familial Mediterrian 

fever were found to be increased compared to the 

control group (17). Increase in MPV levels with 

treatment has been reported in patients with active 

AS and RA (13). In another study, the correlation 

between MPV, inflammatory markers and disease 

activity in RA patients were reported (18). In this 

study, it was found decreases in CRP, ESR, and 

MPV levels after treatment (18). MPV has been 

reported to decrease in active periods during the 

course of many SLE (9). In our study, the mean MPV 

level was 10.2±1.1fL and it was increased in SLE 

patients compared to the healthy control group. The 

inflammation markers were higher in both SLE 

patients with and without renal involvement 

compared to the control group. 

 The activation of platelets is important in SLE 

pathogenesis and play an important role in renal 

involvement. Immune complexes may cause platelet 

activation due to their connection to FcyRIIA (19). 

Platelet-derived microparticles produced after 

platelet activation have been shown to be elevated in 

lupus nephritis and correlated with proteinuria (19). 

MPV may be an early indication of lupus activation 

in juvenile SLE [8]. It has been reported to be a good 

disease activity marker in patients with SLE (8, 9, 

20). Lower levels of MPV has been shown in SLE 

patients with active arthritis compared to inactive 

patients and healthy group (20). It has been reported 

that MPV values decreased in adult active SLE 

patients compared to the inactive disease. We found 

a lower mean level of MPV in SLE patients with 

renal involvement than patients without renal 

involvement. This may be related to the consumption 

of activated platelets in extravascular inflammation 

areas (9). 
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 In contrast, the mean MPV level was reported to 

be significantly higher in patients with active SLE 

than inactive patients (21). Increased MPV levels 

compared to healthy control group and positive 

correlation between acute phase reactants, disease 

activity and MPV was found in another study (8). 

Various results were reported on studies about the 

relationship between disease activity, inflammation 

markers and MPV. MPV values were found to be 

negatively correlated with SLEDAI in active SLE 

patients, but not correlated with CRP, ESR, and 

complement levels (22). However, a positive 

correlation was reported between ESR and SLEDAI 

(15, 22). MPV and NLR may be useful in 

determining activation and exacerbation of SLE 

nephritis. 

 Renal involvement affects prognosis and causes 

morbidity and mortality in SLE patients. In a study 

by Yavuz S et al, no significant relationship was 

found between MPV and lupus nephritis class [8]. 

Higher MPV levels were reported in patients with 

renal involvement compared to patients without 

renal involvement. There have been statistically 

differences between both groups (23). There was a 

negative correlation between MPV and disease 

activity in SLE patients with renal involvement in 

our study. Increases levels of MPV has been shown 

in active SLE patients with renal involvement as a 

poster presentation (24). However, there is no 

comprehensive study to determine the relationship 

between MPV and lupus nephritis. The limitation of 

our study is that the nature of this study was the 

retrospective and we were not able to evaluate the 

changes in parameters such as MPV or inflammation 

markers after treatment. 

 Consequently, MPV is negatively correlated with 

disease activity in lupus patients with renal 

involvement and without renal involvement. 

Although MPV levels decrease with disease activity 

in SLE patients with renal involvement, no 

significant difference was found between nephritis 

and non-nephritis group. MPV may be helpful to 

assess disease activity and organ-involvement but 

the knowledge about long-term results about this 

topic is limited. 
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