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ABSTRACT 
 
Objective: Diabetic foot infections (DFI) is one of the most common and 
debilitating complications of diabetes. Mean platelet volume (MPV), which is 

reported routinely in complete blood count has been shown to be increased 
in patients with diabetes. Higher MPV values have also been shown to be 
related with increased risk of cardiovascular events and thrombosis. In this 

study we aimed to study MPV values in DFI during the acute stage and after 
treatment, and its relationship between inflammatory markers.  
Patients and Methods: Data of all diabetic patients with DFI followed up in 

the Endocrinology and Metabolism Unit of Gazi University Hospital between 
2004-2012 were reviewed. Forty-seven patients with diabetic foot 

osteomyelitis were included into the study. Erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP), white blood cell (WBC) count, platelet count, 
and MPV levels were recorded at baseline and after treatment from the 

computerized patient registry database.  

Results: The mean age of the patients included in the study was 59.4 ± 10.0 

years. Thirty-one (66%) patients were male. Median duration of diabetes was 
15 (3-30) years. Median HbA1c was 7.9% (5.2-14). ESR, CRP, WBC and 

platelet counts were significantly decreased after treatment when compared 
to the baseline (p < 0.05). Following the treatment, we found an increase in 

MPV values from 8.58 ± 1.38 to 8.68 ± 1.74 (fl), but this was not statistically 
significant (p>0.05). MPV did not correlate with ESR, CRP and WBC counts 

before and after treatment in diabetic foot osteomyelitis. 
Conclusion: The results of our study suggest that values of MPV might not be 

used as a marker in DFI. Prospective studies with larger number of patients 
are needed to evaluate the role of MPV in diabetic foot infections. 
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ÖZET 
 
Amaç: Diyabetik ayak infeksiyonu (DAİ), diabetes mellitus ile izlenen 

hastalarda en sık karşılaşılan, ciddi ve maliyeti yüksek komplikasyonlarından 
biridir. Tam kan sayımında rutin olarak rapor edilen ortalama trombosit 
hacminin (MPV) diyabetik hastalarda arttığı rapor edilmiştir. Ayrıca yüksek 

MPV değerlerinin artmış kardiyovasküler risk ve tromboz ile ilişkili olduğu 
belirtilmiştir. Bu çalışmada diyabetik ayak osteomyeliti olan hastalarda akut 
dönemde ve tedavi sonrasında MPV değerlerinin inflamatuar belirteçler ile 

ilişkisini belirlemeyi amaçladık.  
Gereç ve Yöntem: Çalışmamızda 2004-2012 yılları arasında Gazi Üniversitesi 

Endokrinoloji ve Metabolizma Hastalıkları Kliniğinde izlenen ve kayıtlarına 
ulaşılabilen diyabetik ayak osteomyeliti ile izlenmiş olan kırk-yedi hastanın 
tedavi öncesinde ve sonrasında eritrosit sedimentasyon hızı (ESR), C- reaktif 

protein (CRP) değerleri,  beyaz küre sayısı, trombosit sayısı ve MPV değerleri 
retrospektif olarak değerlendirildi. 

Bulgular: Hastaların ortalama yaşı 59.4 ± 10.0 yıl olarak tespit edildi. Otuz-bir 
hasta (%66) erkekti. Ortanca DM süresi 15 yıl ( 3-30), ortanca glikolize 

hemoglobin (HbA1c) değeri  %7.9 (%5.2- 14) olarak bulundu.  Tedavi 
sonrasında ESR, CRP değerlerinde , beyaz küre sayısı, trombosit sayısında 

istatiksel olarak anlamlı düşüş tespit edildi (p < 0.001, p < 0.001, p < 0.001, p= 

0.01). Tedavi sonrasında MPV değerlerinde  8.58 ± 1.38 fl’dan 8.68 ± 1.74 fl’a 

artış izlendi ancak bu artış istatistiksel olarak anlamlı bulunmadı (p= 0.60). 
MPV değeri ile tedavi öncesinde ve sonrasında ESR, CRP değerleri ve beyaz 

küre sayısı arasında bir korelasyon tespit edilmedi. 
Sonuç: Çalışmamız sonuçları MPV değerlerinin DAİ izleminde bir belirteç 
olarak kullanılmasını desteklememektedir. Ancak MPV değerlerinin DAİ 

izleminde rolünün belirlenmesi için daha geniş sayıda hasta ile yapılacak 
prospektif çalışmalara ihtiyaç vardır.    
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INTRODUCTION 

 
Diabetic foot infections (DFI) are one of the most common, severe and 

costly complications of diabetes (1). DFI, including osteomyelitis, are the 
leading cause of hospital admission and lower extremity amputations in 

patients with diabetes (2-3). In general; osteomyelitis requires antibiotic 
therapy and according to clinical presentation, treatment might necessitate 
surgical debridement (3). The determination and resolution of DFI is 

important for successful DFI treatment. Inflammatory markers like 
erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), and 
procalcitonin (PCT) were evaluated in previous studies and ESR was 

suggested to be the best laboratory test for diagnosing and monitoring 
treatment of DFI (4-6).  

Mean platelet volume (MPV) is one of the platelet indices and reported 
routinely in complete blood count (CBC). It is used as an indicator of size 
distribution of platelets and related with platelet production and activation 

(7). In previous studies, platelet activation, production of larger 
thrombocytes and enlargement of circulating platelets in diabetes have been 
reported (8-10). Higher MPV values have also been shown to be related with 

increased risk of cardiovascular events and thrombosis (11-12). On the other 
hand, it has been reported that MPV may decrease in high grade 

inflammatory disorders (13-14). To the best of our knowledge, there is no 
study in the literature investigating MPV values and its relation with other 
inflammatory markers in DFI. In this study, we aimed to study MPV values in 

diabetic foot osteomyelitis during the acute stage and again after treatment, 
and its relationship between inflammatory markers.  

 

MATERIALS and METHODS 
 

This retrospective cohort study was performed at the Department of 
Endocrinology and Metabolism of Gazi University, Ankara, Turkey. The study 

was approved by the Gazi University ethics committee. Electronic hospital 
data systems and medical charts of patients were reviewed. All patients who 
had been followed up with DFI between 2004-2012 were identified. Forty-

seven patients with diabetic foot osteomyelitis were enrolled in the study. 
Patients with diagnoses of platelet disorders that led to thrombocytopenia or 
thrombocytosis and patients with high-grade inflammatory disorders other 

than osteomyelitis were excluded from the study. ESR, CRP, white blood cell 

(WBC) count, platelet count, and MPV values measured at baseline and after 
treatment were recorded from electronic hospital data systems. 

 
Statistical Analysis 

Statistical analysis was performed via Statistical Package for Social 

Sciences (SPSS) for Windows, Version 21.0 software (IBM). Normality of the 
distribution was investigated with Shapiro-Wilks test. Numeric variables are 

presented as mean ± standard deviation or median (interquartile range) 
values. Categorical variables are presented as counts and percentages. Chi-
square test was performed to evaluate the differences between the groups. 

The comparisons of the values before and after treatment were performed 
with dependent group t-test. Pearson or Spearman correlation coefficient 
was used to detect the associations between numeric variables. p value 

<0.05 was considered statistically significant. 
 

RESULTS 
 

The mean age of the patients was 59.4 ± 10.0 years. Thirty-one (66%) of 

the patients were male. The median duration of diabetes was 15 years (3-30 
years). All patients were under insulin therapy. Median glycated hemoglobin 

(HbA1c) was 7.9% (5.2-14%). Thirty-seven patients (79%) were treated with 
antibiotics, 10 patients (21%) were treated with antibiotics and surgical 
treatment. Treatment of osteomyelitis was continued according to IDSA 

guidelines (15) and with resolution of osteomyelitis WBC count, platelet 
count, ESR, CRP and MPV values were reevaluated. WBC counts, platelet 

counts, ESR and CRP values were significantly decreased after treatment 
when compared to baseline [WBC count (x10³/µL) 10.2 ± 5.3 vs. 8.0 ± 3.0, 
p<0.001; platelet count (x10³/µL) 313.5 ± 141.0 vs. 263.4 ± 71.1, p=0.01; ESR 

77.3 ± 34.1 vs. 42.4 ± 26.5 (mm/hr), p<0.001; CRP 24.0 vs. 3.6 (mg/dl), 
p<0.001). Following the treatment, we found an increase in MPV values from 
8.58 ± 1.38 fl to 8.68 ± 1.74 fl, but this was not statistically significant 

(p=0.60). Demographic features and clinical parameters of patients before 
and after treatment are shown in Table 1. MPV did not correlate with ESR, 

CRP and WBC counts before (p=0.90, p=0.27, p=0.07; respectively) and after 
(p=0.92, p=0.75, p=0.54; respectively) treatment in osteomyelitis.  

 
Table 1. Demographic features and clinical parameters of patients before and after treatment 

  

Before Treatment (n=47) 

 

After Treatment (n=47) p value  

Age (years) 59.4 ± 10  
      

Gender (male, %) 31 (66%) 

      
Duration of DM (years) 15 (3-30) 

      
HbA1C (%) 7.9 (5.2-14) 

      
WBC (x10³/µL) 

 

10.2 ± 5.3 

  

8.0 ± 3.0 

 

<0.001 

PLT (x10³/µL) 

 

313.5±141.0 

 

263.4 ± 71.1 0.01 

ESR (mm/hr) 

 

77.3 ± 34.1 

 

42.4 ± 26.5 <0.001 

CRP (mg/dl) 

 

24(1-329) 

  

3.00(1-33) 

 

<0.001 

MPV (fl) 

 

8.5 ± 1.3 

  

8.68 ± 1.7  0.50 

WBC: White blood cell count, PLT: Platelet count, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, MPV: Mean platelet volume. 
 

 
DISCUSSION 
 

Our study showed that there is no significant change in MPV values after 
osteomyelitis treatment in diabetes, and no significant relation between 

inflammatory markers and MPV values during treatment of osteomyelitis.  
DFI is one of the most frequent complications of diabetes and it is the 

major cause of hospitalization among diabetic patients (16-17). TURDEP-II 
study revealed that the prevalence of diabetes in Turkey is 13.7% and 
compared to TURDEP-1, the rate of increase in diabetes was 90%. (18-19). 

Recently, a study from Turkey showed that 28% of patients with DFI required 
amputations and 34% of these were major amputations (20). In the light of 
these data, diagnosis and monitorization of treatment of DFI is very 

important to avoid amputations and to achieve successful treatment of DFI.  
Several studies investigated inflammatory markers in the diagnosis and 

monitorization of treatment in DFI. Recently, Asten et al. reported that 
procalcitonin might be useful in the diagnosis of osteomyelitis and CRP, ESR, 
interleukin-6 and procalcitonin in monitoring the treatment (21). Michail et 

al. also investigated CRP, WBC count, ESR, PCT in the diagnosis and follow-up 
of diabetic patients with osteomyelitis, and among these, ESR was 

recommended for monitorization during follow up (4). In these studies, all 
the parameters decreased effective treatment. The findings of our study 

were also consistent with the findings of those studies. ESR, CRP and WBC 
counts in our study significantly decreased post-treatment. 

Platelets mainly play a role in hemostatis, but recently, studies have 

shown that platelets also contribute to inflammation and MPV, which is a 
parameter of platelet activation, might be used as a marker for inflammation 

(13, 22-23). Diabetic state, which is also considered as low-grade 
inflammation, leads to an increase in MPV values (10, 24-26). Demirtunç et 
al. reported a positive correlation between HbA1c values and MPV in 

diabetic patients. In the same study, improved glycemic control resulted in 
decreased MPV values (27). Large and activated platelets may contribute to 
vascular complications of diabetes (28-29).  
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Contrary to low-grade inflammation, studies showed that MPV values 

decrease in high-grade inflammatory disorders such as active rheumatoid 
arthritis, ankylosing spondylitis and inflammatory bowel disease (13-14). The 

results of our study did not reveal any significant change in MPV values or 
any relationship with other inflammatory markers. Our patients had 
diabetes, which contributes to changes in MPV values and also osteomyelitis, 

which leads to high-grade inflammation. The presence of both might lead to 
changes in MPV values, but which one contributes more is currently 
unknown. In a study investigating the benefits of hyperbaric oxygen therapy 

in patients with diabetic foot, MPV values decreased significantly after 
treatment (30). The results of our study are not consistent with this study. 

Since our patient group had osteomyelitis, treatment strategies differed 
between the two groups, which could explain the inconsistency of the 
results. As far as we are aware, this is the first study in the literature 

investigating MPV values and its relationship with other inflammatory 
markers in DFI. 

There are limitations of our study that need to be mentioned. First of all, 

this is a retrospective study. Secondly, we did not evaluate the effect of 
complications such as renal failure or cardiovascular complications on MPV 

values. Inclusion of a limited number of patients was another limitation of 
this study. 
 

CONCLUSION 
 

The results of our study suggest that MPV levels do not significantly 
change in the treatment period of osteomyelitis, and also that MPV is not 
related with other inflammatory parameters. Thus, MPV might not be used 

as a marker in DFI. The results of our study suggest that serum CRP, ESR and 
WBC significantly decrease after treatment. Therefore, these markers might 

be used during treatment monitorization. However; since MPV is a 
component of routine the blood count test and an inexpensive parameter, 
prospective studies with larger number of patients are needed to evaluate 

the role of MPV in DFI.  
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